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PHYSICOCHEMICAL FACTORS IN ANOPHELINE ECOL- 
OGY, Il: STUDIES ON TURBIDITY, CHLORIDE, AND. 
TRON. 

By P. L ро Jesus 


Of the School of Hygiene and Publie Health, University of the 
Philippinen, Manila 


In a previous рарега) I reported the results of studies on 
the nitrogen content of typical breeding places of Anopheles 
minimus variety farirostris, the most important vector of ma- 
laria in the Philippines, and associated moving-water groups of 
Anopheles, A brief review of the literature on physicochemical 
factors affecting mosquito breeding was included. 

In this report are presented the results of analyses for tur- 
bidity, chloride, and total iron content of about 170 samples of 
water collected from the same breeding places. The procedure 
followed in the examinations is described in the first report. 

in Table 1 are presented the oceurrenee and density of 
larem of А. minimus and associated anopheles at different 
degrees of turbidity. The table shows that the larva: of these 
mosquitoes were usually found in clear water with turbidilies 
ranging from 0 to 20 parts per million, However, they were 
also found in the same breeding places when the turbidity was 
temporarily increased to 400 parts per million or more at the 
time of observation. This temporary inerease in turbidity was 
due to the occasional wading of men or animals along the stream 
or to heavy rains, 2 

In Table 2 it will be observed that A. minimus and associated 
anopheles prefer low concentrations of chloride from more traces 
to 7 parts per million. I failed to recover larvie of these mos- 
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quitoes in water having more than 11 parts per million of 
chloride. On the other hand, it is interesting to note that Bal- 
four() reported other species of anopheles breeding in waters 
with a 2 to 3 per cent concentration of salt. Кїлдї) also re- 
ported А. subpielus as breeding in ponds with а salt content as 
high as 2.8 per cent in the Philippines. 

Tn Table 3 it will be seen that A. minimus and associated 
anopheles prefer to breed in streams with concentrations of 
total iron below 0.8 part per million, However, they were also 


TABLE 4. —Average turbiditios in miximue breeding places classified by 
month and year. 
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temporarily found in much higher concentrations during a rainy 
season. Williamson(4) and other workers are agreed that iron 
salts in high concentrations are detrimental to anopheline агуга. 

In Tables 4, 6, and 8 are presented the mean concentrations 
of turbidity, chloride, and total iron content classified by month 
and year, and in Tables 5, 7, and 9 the monthly variations in 
the contentration of these factors are summarized. The tables 
reveal marked variations in composition of water during certain 
months, especially in those cases affected by rains and flood, 
but in general it will be noted that A, minimus and its associated 
moving-water anopheles were found to breed in clear waters 
with small amounts of chloride and iron, Due to insufficient 
data I am not yet in a position to specify definitely the toleration 
limit to any of these physicochemical factors, However, this 
important problem will be made the subject of future studics, 
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Tawtz 8—Mean concentrations of total iron in minimus breeding places 
clarrified by month, 
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NEODIPLOSTOMUM LARAL A NEW TREMATODE 
PARASITE OF ТИЕ CATTLE EGRET? 
Ву Pro б. Rrrcruzo and Euremo Y. GARCIA 


Of the Sehoot of Hygiene and Publie Health, University of the 
Philippinen, Manila. 


тео PLATES 


The family Alariide (Tubangui, 1922) Bosma, 1931, has so 
far only three species representing two genera in this country. 
They are Proaiaria butasturina Tabangui, 1932, Neodiplostomum 
aluconis Tubangui, 1933, and N. crocodilarum Tubangui and 
Mesilunkan, 1936, obtained from the small intestine, respec- 
tively, of Butastur indicus, Aluco longimembris, and Crocodilus 
porosus, This family is further enriched by our finding in the 
same organ of Bubulcus ibis coremendus (Boddaert) of a hith- 
crto unknown species which seems to answer La Rue’s speci- 
fications (1926) for Neodiplostomum Railliet. For this new 
Neodiplostomum we propose the name Neodiplostomum larai, in 
bonor of Dr. Hilario Lara, secretary and acting director of the 
School of Iygiene and Public Health, University of the Philip- 
Pines, in grateful acknowledgment of his interest in the develop- 
ment of parasitology in this country. 


NEODIFEASTOMUM LARAI vo. eer. Plate 1 and 2, 

This description is based on a study of fifteen specimens from 
the small intestines of Bubuleus ibis coromandus (Boddaert), 
caught around Laguna de Bay, a body of fresh water a few 
miles south of Manila, 

Body small, ventrally bent, 0.81 to 1.28 mm in length, divided 
by a constriction into two body regions of which the anterior 
portion is about twice as long as the posterior. Forebody foli 
ceous, delicate, 0,55 to 0.81 mm by 0,25 to 0.43 mm: the 
posterior portion of the lateral borders ventrally inrolled, unit- 
ing with each other behind hold-fast organ ot haptor (Price, 
1924) making a free underhanging margin (Plate 1, fig. 1). 
Cuticle smooth. Oral sucker subterminal, 0.035 mm across; 


"Aldea by a special research grant from the Board of Regents, Univer- 
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acetabulum behind middle of forebody, 0.03 to 0.04 mm in di- 
ameter. Pharynx muscular, 0.02 by 0.02 mm; esophagus short, 
0.052 mm long; intestinal ceca simple, their blind ends terminat- 
ing a variable distance from the posterior border of anterior 
testis to middle of seminal vesicle. Hold-fast organ, or hapter, 
roughly ovoid, 0.14 to 0.19 mm by 010 to 0.17 mm, between 
acetabulum and underhanging margins of forebody, extending 
laterally beyond limits of intestinal cmca. Adhesive glands 
paired, oval, 0,03 to 0.09 mm by 0.02 to 0.04 mm, posterodorsal 
to haptor, thelr caudal ends usually diverging from each other. 
Suctorial cups, or earlike appendages, absent. 

Mind body semicylindrical, 0.26 to 0.47 mm by 0.17 to 092 
mm, bearing the bulk of the reproductive organs, dragging the 
copulatory bursa behind. Bursa copulatrix posterodersal, pro- 
minent, 0.088 to 0.11 mm long with the transverse diameter 
(0.075 to 0.15 mm) greatest behind its middle; with lateral lips 
dorsally incurved but never uniting with each other, forming 
an incomplete cup which envelopes a central, caudally directed 
genital cone, 0.028 by 0.024 mm (Plate 2, fgs. 1 and 2). 

Female organs—Ovary transversely oval, 0,04 to 0.08 тт 
by 0.03 tọ 0.07 mm, in front of transverse branch of anterior 
testis, median or slightly towards the left side of the median 
Jine, near junction of two body regions. Oviduct could not be 
made out. Mehlis's gland longitudinally oval, 0.08 by 0.07 mm 
in front of middle of bind body on left side, lying between and 
partly overlapped by the left arms of (he testes. Uterus usually 
projects anterodorsally from near right side of Mehlis’s gland 
to a short distance behind ovary ; then, bending sharply under it- 
self, it proceeds posteriad gradually narrowing in caliber near 
neck of seminal vesicle to form the vagina which penetrates the 
genital conc enveloped by the copulatory bursa. Vitellaria made 
up of irregularly shaped follicles abundant in the hind body, 
extending from shortly behind posterior testis to as far forward 
as middle of forebody gradually fading out in front of aceta- 
bulum. 

Male organs —Testes tandem, large, crowding out hind body. 
Anterior testis transversely and irregularly T-shaped, chiefly 
postovarial, with lateral urma (transverse arm 0.07 by 0.081 
mm; longitudinal, 0.19 by 0.081 mm), directed ventrally, the 
longitudinal arm partly overlapped by right branch of posterior 
testis. Posterior testis irregularly V-shaped, each arm (0.19 
by 0.09 mm) directed somewhat anterodorsally, the right partly 
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covering the anterior testis and (he left arm together with the 
transverse branch of the anterior testis partly overlapping 
Mehliv’s gland. Vasa efferentia and vas deferens could not be 
made out. Seminal vesicle ovoid, 0.08 by 0.05 mm, chiefly con- 
fined to right side of hind body, may or may not be partly 
covered by posterior testis (depending upon the degree of dis- 
tention) and discharges behind through a short ejaculatory duct 
which joins the vagina before tbe latter enters the genital cone, 

Eggs oval, brown, thin-shelled, operculated, 70 to 81 a by 53 
to T4 u, Excretory system not clearly determined, 

Specific diegnosis.—Neodiplostomum: Total length, 0.81 to 
1.28 mm; forebody foliaceous, 0.55 to 0.81 mm by 0.25 to 0.43 
mm; hind body semicylindrical, 0,26 to 0.47 mm by 0.17 to 
0.22 mm, bearing the bulk of the reproductive organs. Ovary 
transversely oval, 0.04 to 0.08 mm by 0.03 to 0.07 mm, median 
or slightly towards left side of median lino, in front of transverse 
branch of anterior testis. Mehlis's gland oval, 0.08 by 0.07 mm, 
anterior to middle half of hind body, partly overlapped by the 
left arms of the testes. Vitellaria most abundant jn hind body, 
extending from behind posterior testis to middle of forebody, 
gradually fading out in front of acetabulum. Anterior testis 
mostly postovarial, irregularly and transversely T-shaped, with 
longitudinal (0.19 by 0.81 mm) amd transverse (0.07 by 0.08 
mm) branches directed ventrally; posterior testis irregularly 
V-shaped, each arm (0.19 by 0.09 mm) directed anterodorsally. 
Seminal vesicle behind posterior testis; ejaculatory duet short, 
joins vagina before latter enters genital cone. Eggs brown, 
thin-shelled, 70 to 81 a by 53 to 74. 

Host.--Bubulcus ibis coromandus (Boddaert). 

Locafion.— Small intestine, 

Locality,- Bifan, Laguna Province, Luzon. 

Type specimen.—Parasitological collection, Department of 
Parasitology, School of Hygiene and Public Health, University 
of the Philippines. 

Remarks —Our species most closely resembles Neodiplosto- 
mum orchilongum Noble, 1936, from which it differs in the fol- 
lowing respects: (a) the anterior testis is chiefly postovarial, 
and has the form of a transverse irregular T with the longitu- 
dinal and transverse arms directed ventrally. The anterior tes- 
tis of N. orchilongunt on the other hand may bo described as a 
small segment of a thick spiral, situated chiefly in the anterior 
left portion of the hind body and entirely to the left of the ovary 
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and Mehlis's gland, with the most posterior portion lying far- 
thest to the left of the body and the most anterior portion reach- 
ing the anterior limits of the bind body, closely applied to 
Mehlis's gland; (b) the posterior testis has the form of an ir- 
regular V, with the arms directed anterodorsally. The corre- 
sponding testis of N. orchilongum is very atypical in shape, being 
elongated and twisted in such a manner that the anterior portion 
lies ventrally on the right side of the body while a more elon- 
gated projection extends diagonally along the left side with 
the posterior termination curving slightly to the right and reach- 
ing the dorsal body wall; (c) Mehlis's giang, which never reaches 
the ovary in our specimens, lies between and is partly overlapped 
by the left branches of the testes, instead of lying on the right 
side of the hind body betweon the anterior testis and the ovary, 
with the anterior and ventral margins usually projecting beyond 
corresponding liwits of the latter organ in N, orehilongum; and 
(d) the vitellaria in our specimens are irregularly distributed 
in the hind hody, and never confined to two compact relatively 
massive ventral columns as they are in N. orehilongum. 
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mare 1 
Fic. 1. Neodiplentomum lurai sp. nov., camera-lucida drawing of the entire. 
worm, ventral view, (Drawn by Н. Rolda.) 
4. Nevdiplostonum loro ар, nov, mierophotograph of entire worn, 
dorsal view, low power, Х 100. 
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Pic. 1. Neodiplostamum larai sp. nov, harsa copalatcix, mitrophotograph, 
dorsal view, high power, x 460. 
2. Neodiplostomum атай fp, nov, bursa copulatriz, drawn from Àg. 
1, Plate 2, dorsal view, X 450. 
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NEW OR LITTLE-KNOWN TIPULIDÆ FROM EASTERN 
ASIA (DIPTERA), XXXIV ¢ 


By Cuantas P. ALUXAKDER 
Of Атлети, Maseachusetts 


ONE ттк 


The crane flies discussed at this time were collected by Mrs. 
M. E. Walsh in southeastern Sumatra and im various parts of 
Java. Tam very much indebted to Mes. Walsh for her appre- 
ciated interest in saving specimens of these flies when on col- 
lecting expeditions to remote parts of the Malayan islands. The 
types of the novelties are preserved in my collection of Tipu- 
lide. 

‘The localities where the specimens were taken have been 
briefly discussed by Mrs. Walsh: 

TANDJONG Sakti, Benkeelen, southeastern Sumatra, а 
1,650 to 2,000 feet, May 24 to June 30, July 16 to 19, 1935. 

Бовкіт Јтам, Benkoelen, altitude 1,000 to 2,000 feet, June 11 
to 15, June 18, June 24 to July 2, 1935. 

Morara ТЕМАМ, Benkoelen, June 16 to 23, July 4 to 14, 1935. 

POELOR PANAS, Benkoelen, altitude 2,500 feet, June 1 to 4, 1925. 

TANGGANOES, Lampangs, altitude 1,500 to 2,000 feet, July 22 
to August 5, 1935. 

Того, northern Java, altitude about 2,100 feet, on the Goc- 
noeng Moería, where the Pasangrahan is located, December 1 
to 8, 1935, 

GOENOENG Morgia, northern Java, а mountain with seven tops, 
quite isolated from the central chain of the island by un im- 
mense alluvial plain, altitude 3,000 to 4,000 fect, December, 
1935. 

NGLIRIF, central Java, a small village in the djati forests, be- 
tween Rembang and Bodjanejoro, altitude about 300 feet, Jan- 
чагу 1 to 7, 1926. 

Soemues BRANTAS, east Java, Mount Ardjano, on a pass be- 
tween Ardjano and Audjarmora, altitude 6,000 feet, January 
14 to 25, 1926. 


ude 


^ Contribution from the entomological laboratory, Mascachusctts State 
Coltege. 
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portion of head brownish gray, the anterior vertex with a linear 
velvety black median line that extends high on to the simple 
vertical tubercle. 

Pronotum dark brown, paler medially. Mesonotal prasscutum. 
with the interspacea brownish yellow, a little brighter in front, 
the lateral borders of the sclerite light gray pruinose; three sub- 
opaque blackish stripes that are narrowly Lordered by deeper 
black, especially the median stripe; scuta! lobes dull black, the 
median area restrictedly paler; scutellum obscure yellow ; medio- 
tergite pale in color, clear light gray pruinose, the posterior 
border with two dusky areas, Pleura weakly pruinose, vaguely 
marked with darker on anepísternum and ventral sternopleurite, 
the pleropleurite und pleurotergite light gray. Halteres with 
stem brownish yellow, brighter at extreme base, the knob in- 
fuscated. Legs with fore coxe darkened on cephalic face, the 
remainder of cox paler, the surface heavily pruinose; tro- 
chanters yellow; femora obscure yellow, the tips scarcely dark- 
ened but tufted with a group of black sete; tibie and tarsi 
passing through brown to black. Wings (Plate J, fig. 2) sub- 
hyaline, сей Se clear light yellow; stigma small, pale brownish 
yellow; veins dark brown, the ргевгсшаг area and veins Бе 
and R more yellowish. Venation: Anterior cord rather strongly 
bowed; medial forks боер. 

Abdominal tergites obscure yellow, the intermediate and outer 
segments brighter yellow, narrowly bordered laterally with deep 
velvety black; contral portion of each tergite occupied by a 
Маск quadrate area; sternites uniformly light yellow; genital 
shield intensely black; cerei horn-colored, straight, the apices 
obtuse. 

Habitat.—Sumatra (Benkoelen). 

Holotype, female, Boekit Jtam, altitude 1,000 to 2,000 feet, 
June 11 to 15, 1985 (Walsh), 

The nearest ally seems to be Seamboneura quadrata de Mei- 
jere, from Kambangan Island, south of western Java, The 
latter species differs in numerous details of color, as the yellow 
antennal seape, uniformly blackish brown flagellum, the reddish 
brown median præscutal vitta, blackish brown mediotergite with 
broad lateral borders, and the blackish blue areas on the abdo- 
minal tergites. The present fly is the most westerly species 
as yet discovered. 
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NEPEROTOMA NIGRITEOPAX (ie Males 
Ракута nigrithorax te Manse, Bib. tot de Рингде 21 (1019) 
18. 

‘The type, а female, was from Air Njuruk, Dempu, Palem- 
bang, Sumatra, altitude 4,550 fect, collecled in August by 
Jacobson. 

Susatka, Goenoeng Singgalang, altitude 5,200 feet, 1926 (Ja- 
cobson) ; Brastagi, Мау, 1918 (7. B. Corporaal). West Java, 
Tjibodas, Mount Gedch, altitude 4200 feet, April 2, 1934 
(Walsh) 

‘The Javan specimen is very similar to the Sumatran material, 
except that the femora are more extensively blackened, includ- 
ing the outer two-thirds or more of the segment. 

TIPULA 20002915 Alerander. 
Tipula tjibodensis ALEXANDER, Proc. U. 8. Nat, Mus, 49 (1916) 188; 
Philip. Joarn. Sei. 67 (1935) 86, 

Tho types were from Tjibodas, Mount Gedeh, west Java. 

Three females, Goenoeng Mocriu, north Java, altitude 2,000 
to 4,000 fest, December, 1935 (Walsh). 

LIMONIINAE 
Lion 
LIMONIA (LIENOTFS) LIITXITHORAX өө, ner. Plate 1.2. 

Thorax entirely pale yellow, unmarked; head black, eyes hol- 
optic; antennw black, the flagellar verticils of unusual length; 
legs brown: wings whitish subhyaline, the prearcular and costal 
regions clear light yellow; stigma oval, brown, conspicuous; 
Rs about twice as long as (не basal section of К.з; cell 1st Ma 
rectangular, relatively small shorter than any of the veins 
beyond it; cell 2d A narrow. 

Male.—Length, about 7.5 millimeters; wing, 9. 

Rostrum brown; palpi brownish black, Antenne with scape 
brown; pedicel and flagellum black; flagellar segments oval to 
cylindrical, the more basal segments with short glabrous apical 
pedicels: Jongest verticils of outer segments of unusual length, 
exceeding three times the length of the segments; termina] seg- 
ment one-half longer than the segment. Head black, the sur- 
face subnitidous; eyes holoptie, eliminating the anterior vertex. 

Thorax entirely pate yellow, immaculate. Halteres with stem 
pale yellow, the knob weakly darkened. Legs with the coxe 
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and trochanters yellow; femora brown, the bases somewhat more 
brightened; tibix and tarsi pale brown. Wings (Plate 1, fig. 
8) whitish subhyaline, the preareular and costal regions clear 
light yellow; stigma oval, brown, conspicuous; veins pale brown- 
ish yellow, brighter in the yellow areas. Venation: Sc relatively 
long, Se: ending about opposite r-m, somewhat swolien at end; 
Зе far from tip of Scs, before fork of Rs; Rs about twice the 
basal section of Бү; free tip of Sc, and Rs in transverse align- 
ment; cell Ist M, rectangular, relatively small, shorter than any 
of the veins beyond it, with m-cu shortly before midlength; 
anal veins divergent, cell 2d A narrow. 

Abdominal tergites dark brown, the segments obscure yellow 
laterally; sternites and hypopygium obscure yellow, 

Habilat.—Centra! and east Java. 

Holotype, male, Mount Ardjauo, cast Java, altitude 6,000 to 
7,000 feet, January, 1936 (Walsh). Paratype, 1 male, Nglirip, 
central Java, altitude 300 feet, January 1 to 7, 1936 (Walsh). 

By Edwards's key to the species of the subgenus Libnotes? 
the present fly runs to couplet 61, disagreeing with all species 
beyond this point by the coloration of the thorax. It is most 
пешу allied to species such ая subfamiliaris Alexander, yet 
differs in the pattern of the thorax and wings. 

LIMONA (LIBNOTES) CLAUDA op. ners Plate 1, fee to 

Mesonotal præseutum almost covered by a polished black dis- 
cal shield; halteres and legs blackened; wings with a strong 
dusky tinge, especially on outer part of wing; cells C and Sc, 
together with the stigma, more blackened; rom unusually 
oblique; Rs about two and one-half times the basal section of 
Rus; cell Jst M; small, m about twice the basal section of Ms; 
m-cu beyond midlength of cell Ist Ma; cell 2d A narrow; abdo- 
minal tergites uniformly dark brown. 

Femule—Length, about 3 millimeters; wing, 9. 

Head broken. 

Pronotum brownish black medially, obscure yellow on aides. 
Mesonotal prascutum chiefly covered by a polished black discal 
shield comprised of the three entirely confluent stripes, the 
obscure yellow ground color restricted to the humeral and 
lateral portions; scutal lobes black, the median area paler; 
scutellum and mediotergite dark brown. Pleura obscure yellow, 
the ventral sternopleurite a little infuseated. Halteres black- 
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ened, the base of stem restrictedly pale. Legs with the coxe 
and trochanters yellow; remainder of legs brownish black, the 
femoral bases scarcely brightened. Wings (Plate 1, fig. 4) 
with a strong dusky tinge, cells C and Sc, together with the 
stigma, more blackened; colls beyond the cord slightly more 
infumed than those of basal portion of wing; veins black. 
Venation: Se relatively long, Sc, ending nearly opposite the 
outer end of the unusually oblique rm; Sc, opposite fork of 
Ва, the latter about (wo and one-half times the basal section 
of Ra: free tip of Sr, and Ra in transverse alignment, hoth 
pale; cell 1st М. small, m about twice the basal section of Mj; 
туса beyond midlength of cell Ist М; and longer tham the distal 
section of Сі; сей 2d A narrow. 

Abdominal tergites uniformly dark brown; sternites obscure 
yellow, the outer segments a little darker, 

Habitet—Eost Java. 

Holotype, female, Mount Ardjano, altitude 6,000 to 7,000 feet, 
January, 1936 (Waisk). 

The nearest айу of the present fly seems to be Limonia 
{libnotes) luteithorez sp. nov., both species having cell 20 А 
of the wings unusually narrow, much more so than in related 
species. The present fly differs further in the blackened præ- 
seuta? disk, the strongly infuseated wings, and in the venational 
details, as the unusually oblique r-m and the relative proportions 
of veins m and the basal section of M, By Edwards's key to 
the species of Libnotes? the fly runs to couplet 83, disagrecing 
with all species beyond this point in the characters diagnosed 
above. 


LIMONIA CSEUDODLOCHISA! QUERULA өө. eer. Mate 2. he. 5 

Mesonotum dark brown; antenne relatively long, the fagel- 
lar segments with conspicuous apical pedicels; pleura chiefiy 
covered by a very broad, pale, longitudinal stripe; halteres 
black; tibia with a single narrow dark ring; wings H 
faint dusky tinge, the wing tip and cord faintly seamed with 
darker; Бе, ending beyond the fork of Rs, Sc» about opposite 
the origin of this vein; m-cu close to fork of M; vein 2d A 
relatively long and extended. 

Maie.—Length, about 6.5 millimeters; wing, 5.8. 

Rostrum brown; palpi black. Antenne relatively long, black 
throughout; flagellar segments subeylindrical, with conspicuous 
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apical pedicels; segment« with a dense егесі pubescence and 
long, unilaterally arranged vertieils. Head brown. 

Pronotum yellow. Mesonotum dark brown, the præscatum 
paler medially before suture; posterior sclerites of notum 
slightly pruinose, Pleura chiefly occupied by a very broad, 
pale, longitudinal stripe, extending from the prothorax to the 
base of abdomen, the stripe slightly narrowed behind, the 
posterior portion а little pruinase; pleurotergite and ventral 
sternoplcurite black. Halteres black, Legs with the сох and 
irochanters black, the fore соха a little brightened at base; 
fore femora yellow, the tips narrowly brownish black; mi 
femora black, with a narrow, obscure yellow, subterminal ring; 
posterior femora uniformly black; tibiæ and tarsi snowy white, 
the former with a single narrow blackened ring at near mid- 
length. Wings (Plate 1, fig. 5) with a very faint dusky tinge; 
sigma subcireular, dark brown; wing tip and narrow seams 
along cord pale brown; veins brownish black to black. Trichía 
of veins long and coarse, Venation: Se relatively long, So, 
ending beyond fork of Rs, Sc; opposite to just before origin 
of Rs; basal section of Еа.) arcvated: Жа. about two-thirds the 
length of vein Rs alone; medial forks relatively deep; m-cu close 
to fork of M; vein 2d A relatively long and extended. 

Abdominal tergiles bicolorous, dark brown, the segments 
brownish yellow before apices; sterniles more clearly bicolorous, 
the caudal margin broadly yellow; hypopygium dark. 

Habitat. —East Java. 

Holotype, male, Nongkodjadjar, Tengger Mountains, altitude 
3,600 feet, February, 1936 (Walsh). 

Limonia (Pseudoglochina) querula is most nearly related to 
L. (P.) angustapicalis Alexander (Luton). ‘The latter has the 
halteres and the posterior femora differently colored and with 
the venational details distinct, as the shorter petiole of cell 2d 
М. and the less-extended vein 2d A. The pale but evident dark 
seam along the wing cord of the present Яу js not found in 
angustapicalis. 


SAMONTA (PBEUDOCLOCHINA) UNICINCTIPES Atrrender. 
Limonia (Prewdoglechina) wnicineripes ALEXANDER, Philip. Journ. 
Sei. 40 (2929) 336-337. 
Recorded from the Philippines and Borneo, 
Опе female, Sockaboemi, west Java, altitude 1,800 feet, 
February, 1934 (Walsh). 


Alexander; Tipulid from Eastern Asia, XXXIV 151 


LIMONIA (PEEUDOCLOCUIKA) конт (de мино. 
Dicranomyia kobusi ок. Meisene, Bijd. tot de Dierkunde 18 (1904) 
pr^ 

East Java, Nglirip, altitude 300 feet, January, 1936 (Walsh). 

ныхатоміні 
PSEUDOLINSOPHILA NYCTERIS op. wav. Pat 1, Be €. 

‘Thorax intensely black; antenna Маек throughout, the flagel- 
lar verticis very long; halteres dusky; legs dark brown to 
brownish black, the femoral bases obscure yellow; wings strong- 
ly tinged with yellowish brown, stigma very small darker 
brown; costal fringe relatively long and very dense; Se, end- 
ing just beyond fork of Re; Riz about twice Ra alone; cell М. 
present, shorter than its petiole; m-cu at near one-third the 
length of the rectangular cell 1st Мс; abdominal tergites black. 

‘Mate—Length, about 8 millimeters: wing, 7. 

Rostrum and palpi dark brown. Antenne black throughout; 
basal flagellar segments longoval, the outer segments mote 
cylindrical; vertictls of outer flagellar segments very long aud 
conspicuous, the longest about two and one-half times the length 
of the segments. Mead dark brown; anterior vertex wide, 
slightly exceeding twice the diameter of the scape. 

Pronotum and mesonotum black, the mediotergite slightly 
pruinose, Pleura, ineluding the pleurotergite and dorsopleurat 
membrane, black. Halteres dusky. Lege with the coxe black, 
the middle coxæ somewhat paler; trochanters obscure yellow; 
femora brownish black, the bases obscure yellow; tibi and 
tarsi dark brown, Wings (Plate 1, fig. 6) with a strong yellow- 
ish brown tinge, more saturated in outer radial field; costal 
region slightly more yellowish; stigma very small, darker brown; 
veins brown. Costal fringe (male) relatively long and very 
dense, Venation: Se, ending just beyond fork of Rs, Sc; near 
its tip: Rie about twice R alone; cell M, present, shorter than 
its petiole; cell 1st Ms rectangular, with m-cu at near one-third 
its length; cell 24 А wide; anterior arculus preserved. 

Abdominal tergites black, the sternites obscure brownish 


Hebitat.— Sumatra. (Benkoelen) 

Holotype, male Tandjong Sakti, altitude 1,650 to 2,000 feet, 
May 24 to 31, 1995 (Walsh). 

Pseudolimnophila nycteris is readily told from other regional 
species by the intense black color of the entire thoracic region. 
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Genos HEXATOMA Latreille 
Hexatoma Latreitie, Gen, Crust. et Ins. 4 (1802) 210. 
Eriocera Macquant, Dipt exot. 1 i (1838) T4. 


The very extensive group Eriocera is well represented in 
ihe Oriental Region. At this lime I am describing several new 
species from Java and southeastern Sumatra, and further take 
the opportunity 10 provide additional data concerning the dis- 
tribution of several other members of the subgenus from the 
same area, 


BEXATOMA (ERIOCEKA SUBAURANTIA ap. net, Fila 1. 

Belongs to the rubrescens group; body almost uniformly 
orange; a circular dark brown spot on extreme dorsal anepi- 
sternum immediately before wing root; legs chiefly dark brown; 
wings fulvous brown; stigma small, darker brown; veins beyond 
cord with abundant macrotrichia; veins Ri, and Ra subequal; 
сє M, about twice as long as its petiole; cell Int M, long- 
rectangular, twice as long as wide, with m-cu at near mid- 
length. 

Femate—Leneth, about 12 millimeters; wing, 11. 

Rostrum yellow, palpi black. Antenne 8-scgmented (fc- 
male); scape yellow, pedicel and flagellum brownish black; 
Slegellar segments gradually decreasing in length to the end. 
Head entirely orange; vertical tubercle broad and low, virtually 
simple; a few scattered black seta on vertex, 

Mesonotum uniformly orange, immaculate; prescutal sete 
very sparse, tiny, and pale. Pleura orange-yellow, with a cìr- 
cular dark brown spot on extreme dorsal anepisternum, imme- 
diately before wing root. Halteres dark brown throughout. 
Legs with the coxæ and trochanters orange; femora obscure yel- 
low basally, passing into dark brown; tibia dark brown; outer 
tarsal segments a little paler. Wings (Plate 1, fig. 7) with a 
strong fulvous-brown suffusion, cell Sc clearer yellow; stigma 
very small, long-oval, darker brown; veins yellowish brown to 
brown. Abundant macrotrichia on veins beyond cord, excepting 
Ruz and distal section of Cu. Venation: Se: ending nearly op- 
posite fork of В.з: veins В. and В, subequal, either less than 
one-half Rea; Коза and Rs. subequal; basal section of vein Re 
shorter than r-m; сей M, present, nearly twice as long as its 
petiole; cell 1st М, long-rectangular, twice as long as wide, 
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exceeding vein М, beyond it; m-cu at near midlength of cell, 
longer than distal section of Cu. 

Abdomen orange, without markings or differentiated basal 
rings; valves of ovipositor elongate, 

Habitet—Sumatra (Benkoelen). 

Holotype, female, Tandjong Sakti, altitude 1,650 to 2,000 feet, 
June 11 to 20, 1935 (Walsh). 

By Edwards's key to the Old World species of Friocera* the 
present fiy runs to couplet 51, where it agrees most nearly with 
Hezatoma {Eriocera) aurantia (Brunetti) of the eastern Hi- 
malayas. The latter species differs conspicuously in several 
details of body-colorstion, but especially in the coloration and 
venation of the wings, as the lack of a stigma and the short 
and broad cell 1st Ms which is only a little longer than wide 
It should be noted that in aurantia В. is nearly twice as long 
аз vein Hs, disagreeing with couplet 27 of Edwards's key. 


REXATOMA ORIOCERAD КАРУУ! (awarte, 
Eriocera kareyi EDWARDS, Troubia 6 (1925) 167. 

West JAVA, Mount Djampangs, Tengeb, altitude 1,500 to 2,000. 
feet, March, Jane, September, 1038; February, May, 1934 
(Walsh). Soekabocmi, altitude 1,800 fect, February, Apri), 
1934 (Walsh), 

HEXATOMA (ERIOCERA) PERRUGINOSA (tan dre Wels). 
Eriocera ferruginosa VAN DER WULP, Noten Leyden Mus. 7 (1685) 13. 

West Java, Mount Djampangs, Bodiang Kalang. September, 
1935 (Welsh). Soekaboemi, altitude 1,800 feet, March, 1933 
(Walsh), 

BUXATOMA (ERIOCERA) COWMODA э. 

Belongs to the dichroa group; size large (wing, mule, 20 
millimeters or more) ; mesonota] prescutum with four reddish 
stripes that are narrowly bordered by black; legs black; wings 
brown, cells C and Sc conspicuously more yellowish; veins Ia 
and Ras subequal; cell Ist Mz rectangular, nearly twice as 
long as wide, with meu at or beyond midlength; abdominal 
segments two to five deep orange to reddish brown, the sub- 
terminal segments blackened. 

Male—Langih, about 19 to 23 millimeters; wing, 18 to 28. 

Femate—Length, about 20 to 24 millimeters; wing, 15 to 19. 


“Апа, & Mag Мм. Mist. IX а (1921) 70-78. 
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Rostrum black, pruinose; palpi black. Antenne of male 
segmented, of female S-segmented; scape brownish black, 
sparsely pruinose; pedicel dark brown; basal segment of flagel- 
Jum brownish yellow, the outer segments black. Head black, 
sparsely pruinose, especially on sides of posterior vertex; vertical 
tubercle (male) simple but very conspicuous; setze of head sparse 
but conspicuous, black. 

Mesonotum with the ground color obscure brownish gray, 
with four reddish stripes that are narrowly bordered by black: 
posterior interspaces with conspicuous appressed yellow seta; 
posterior sclerites of mosonotum black, the centers of the seutal 
lobes reddish, Pleura deep reddish brown to liver brown; setae 
sparse, restricted to mescpisternum. Halteres with stem dark 
brown, the knob blackened. Legs with the соха and trochanters 
dark brown; remainder of legs black. Wings long amd rela- 
tively narrow, almost uniformly suffused with brown; cells C 
and Sc conspicuously more yellowish; no stigma; veins brown, 
more yellowish in the costal region. Trichia of veins beyond cord 
exccedingly sparse and scattered, but including veins Ris, Е, 
Tu, Ra and My, Venation: Sc, ending opposite Ra, its tip 
strongly areuated to angulated and weakly spurred, the latter 
condition in the female sex; Se; just beyond fork of К.з.) vein 
К and Ra. subequal or nearly во; cell M; from one and one- 
half to nearly two times its petiole; cell Ist М, rectangular, 
nearly twice as long as wide, with m-cu at or beyond midiength. 

Basai abdomina] tergite dark brown; tergites two to five, 
inelusive, deep orange to reddish brown; succeeding segments 
darker brown to brownish black; aternites more uniformly pale; 
no differentiated glabrous rings on segments; hypopysium 
brownish yellow. 

Habitat—Sumatra (Benkoclen). 

Holotype, male, Moeara Tenam, June 16 to 23, 1825 (Welsh). 
Allotopotype, female, July 4 to 14, 1985 (Walsh). Paratopo- 
types, 0 males and females, with the holotype, 

By Edwards's key to the Old World species of the subgenus * 
the present Пу runs to Hezutoma (Eriocera) ferruginosa (van 
der Wulp), which appears to be its closest ally. The present 
species differs most evidently in the uniformly black legs and 
distinct venation, as the much deeper forks beyond the cord, 
longer petiole of cell My, distal position of m-cu, and other 
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characters. In ferruginosa the trichia of the outer radial veins 
are very numerous. 
REXATOMA (ERIOCERA) PÆNULATA (маанн). 

Eriocera penulata ENUERISIN, Zool. Jahrb. Syst, 32 (1912) 49-44. 

SUMATRA, Afoenra Tenam, Denkoelen, July 4 to 14, 1936 
(Walsh). 

JAVA, Gocnoeng Moeria, north Java, altitude 3,000 to 4.000 
feet, December, 1935 (Walsh). Sindaglaija, altitude 4,000 to 
5,000 feet (Frederick Muir). 

MEATOMA (ERIOCXA) VERTICAIS Ciedemenn) 
Megistocera verticatia WIEDEMAKN, Aussereur. twoifl, Ins. 1 (1828) 
58. 

West JAVA, Mount Djampangs, altitude 1,500 to 2,000 feet, 

March, May, 1953; April, 1934 (Walsh). 


HEXATOMA (ERIOCERA) PLUTON! 


men Pinte do 

Size small (wing, 8.5 millimeters} ; general coloration velvety 
black, the prascutum with three polished black stripes: halteres 
and legs black; wings narrow, strangly tinged with blackish: 
outer veins of wing with abundant macrotriehia; veins R and 
Ry subequal; Raa subequal to Rs; cell My present; m-cu at 
or close to fork of М; abdomen black, the segments with na- 
creous or slightly pruinose basal rings. 

Mate.—Lengih, about 9 millimeters; wing, 8.5. 

Female—Langth, about 9.5 millimeters; wing, 8.5. 

Rostrum and palpi black. Antenne of male segmented, 
black throughout; flagellar segments gradually decreasing in 
length, the last about two-thirds the penultimate. Head velvety 
black. 

Pronotum black. Mesonotal prieseutum velvety black, with 
three more polished black stripes, without pruinosity; seutum 
velvety black, the centers of the lobes similarly polished black; 
posterior sclerites of notum black. Pleura polished black. Hal- 
teres relatively elongate, black throughout. Legs slender; соха 
black; trochanters dark brown; remainder of legs black, the 
femoral bases somewhat brightened. Wings (Plate 1, fig. 8) 
relatively narrow, with a strong blackish tinge, the axillary 
region a little brightened; veins darker than the ground color. 
Abundant macrotrichia on veins beyond cord. Venation: Ser 
ending a short distance beyond r-m; Rs of moderate length, aub- 
equal to R, arcuated at origin; База subequal to Rig and a 
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little longer than Rz; cell M, present, subequal to its petiole; 
meu at fork of Mau (male) or some distance before this fork, 
at near three-fourths the length of cell Ist Mz (female). 

Abdomen black, the basal portions of the more proximal ter- 
gites more nacrcous and pruinose; sternites with the pruinose 
bases more extensive, only a little Iess in degree than the velvety 
black apical portions; hypopygium brownish black. Genital 
shicld of female brown; valves of ovipositor horn yellow, 

Habitat—Sumatra (Benkoelen). 

Holotype, male, Bockit Jtam, altitude 1,000 to 2,000 feet, June 
11 to 15, 1935 (Walsh). Allotopotype, female. Paratopotype, 
female. 

By Edwards's key to the species of Eriocera the present Лу 
runs to Hezatoma (Eriocera) tygropie (Alexander) of Formosa, 
a large, powerfully built crane fly that is not closely allied to 
the present insect. This latter із one of the smallest and most 
delicate members of the subgenus in the Oriental fauna. 
BAKATOMA (ERIOCERA) CANINOTA ap. тө 

Size small (wing, female, 9 millimeters); gencral coloration 
velvety black, the prascutum with three псагіу confluent, silvery- 
gray stripes; scutal lobes similarly silvery pruinose; antennz 
of female S-segmented, black throughout; legs and halteres black, 
the femoral bases restrictedly brightened, especially the posterior 
pair; wings black; veins beyond curd with abundant macrotri- 
chia; Resa shorter than Ren and subequal to Rue; сей! M, pres- 
ent, about as long as its petiole; m-cu at near midlenyth of the 
rectangular cell Ist Mz; abdomen velvety black, the basal rings 
of the segments more nacreous; genital shield fiery orange. 

Femate-—Length, about 11 millimeters; wing, 9. 

Rostrum very short, black; palpi black. Antennz (female) 
S-sogmented, black throughout; flagellar segments gradually de- 
creasing in length outwardly, the last a little more than one- 
half tho length of the penultimate; longest vertieila of the 
intermediate segments subequal in length to the segment itself. 
Head velvety black; vertical tubercle slightly notched at summit. 

Pronotum black. Mesonotal proseutum black, with three 
pruinose, silvery-gray stripes that are virtually confluent be- 
hind, the median one insensibly split by a capillary dark vitta 
scutum dull black, the centers of the lobes silvery prainose; 
scutellum and postnotum black, more sparsely pruinose. Pleura 


‘Lee. eit 


w: Alerander: Tipulidae from Eastern Asia, XXXIV 157 


black. Halteres black. Logs relatively slender, black, the fe- 
moral bases somewhat brighter, especially the lower surface of 
the posterior femora where more than the basal half is in- 
volved. Wings (Plate 1, fig. 9) with a strong blackish tinge: 
stigma indicated by a narrow darker ares lying in cell Se, above 
vein Ra; a pale streak in cell 1st A adjoining the basal half of 
the vein; veins dark brown. Veins beyond cord with abundant 
macrotrichia, Venation: Se, ending about opposite the fork 
of Ras Sez about opposite the fork of Rs; Rs angulated and 
sometimes weakly spurred at origin; Ras subequal to Ri. 
and much shorter than В; cell M; subequal in length to its 
petiole; сей Ist М. rectangular, with meu at midlength; cell 
2d A of moderate width. 

Abdomen velvety black, the proximal tergites with narrow, 
more nacreous, basal rings, the subterminal segmenta uniformly 
black; sternites with the basal rings more extensive, obscure 
brownish yellow, the surface sparsely pruimose. Genital seg- 
ment fiery orange; valves of ovipositor long and slender, some- 
what more yellowish horn color. 

Habitat, Sumatra (Benkoelen). 

Holotype, female, Boekit Jtam, altitude 1,000 to 2,000 feet, 
June 11 to 15, 1935 (Walsh) 

Hexatoma (Eriocera) caninota is most nearly allied to Н. 
(02) plutonis sp. nov., differing especially in the silvery thoracie 
markings and in the venation, as the short К.а.з. and the position 
of m-cu at near midiength of cell 1st Mz. 

BEXATOMA (ERIOCERA) INDECORA op. now. Pla 1. te. t0. 

Head and thorax dark gray, the prescutum with four dull 
black stripes that are narrowly bordered with deeper black; 
femora brownish yellow, the tips narrowly blackened: wings 
suffused with rich fulvous-brown, the preareular and costal 
areas even brighter, Ric longer than Rss; cell M, present but 
small and tending to become evanescent; abdominal segments 
‘one to four orange-yellow, unmarked except for the dark pleural 
membrane; outer segments, including hypopygium, black. 

Mole.—Length, about 14 to 17 millimeters; wing, 11.5 (о 15. 

Rostrum black, pruinose; palpi black. Antenne (male) 8- 
segmented; scape and pedicel black; flagellum yellowish brown 
to brown, the outer segments darker; flagellar segments суі 
drieal, gradually decreasing in length outwardly ; terminal seg- 
ment a little longer than the penultimate. Head dark brown, 
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the anterior vertex and orbits light gray; vertex with numerous 
long black and yellow sete; vertical tubercle relatively high, 
simple. 

Pronotum black, pruinese. Mesonotal prascutum dark gray, 
with four dull black stripes that are narrowly bordered with 
deeper black; vestiture restricted to the interspaces, long and 
conspicuous, chietly pale; scutal lobes dark brown, (he median 
area gray; scutellnm dull blackish gray, with abundant long 
yellow setae; mediotergite black. Pleura black, sparsely prui- 
пове; mesepisternum with long sete. Haltercs black. Legs 
with the coxa: and trochanters black, sparsely pruinose; femora 
brownish yellow to yellowish brown, the bases clearer yellow, 
the tips rather narrowly (1.5 millimeters) blackened, the amount 
subequal on all legs; tibie and tarsi black. Wings (Plate 1, 
fig. 10) almost uniformly suffused with rich fulvous-brown, the 
prearcular and costal regions even brighter; veins pale yellowish 
brown. Maerotriehia present on veins Rs, Re and distal sect 
of Re, restricted to virtually lacking on outer medial branches. 
Venation: Sc, ending opposite the slightly oblique Rz, Sc, about 
opposite the fork of Rai Ris longer than Ras; Ra 8 little 
longer than Rz; cell M, usually present but tending to become 
evanescent, lacking in one paratype specimen: when best devel- 
oped, shorter than its petiole; m-cu from one-third to one-half 
its length beyond the fork of M. 

Abdomen with segments one to four orange-ellow, unmarked 
except for a narrow pleura? darkening: outer segments, includ- 
ing hypopygium, black; no differentiated basal pattern or poliah- 
ing on any of the segments. 

Habilat. Sumatra. (Renkoelen). 

Holotype, male, Tandjong Sakti, altitude 1,650 to 2,000 feet, 
June 1 to 10, 1925 (Walsh). Paratopotypes, 2 males, May 26 
to June 10, 1935 (Walsh). 

By Edwards's key to the species of Eriocera? the present fly 
runs to couplet 45, where it disagrees with all species beyond 
this point, It agrees fairly well with Hezotoma (Eriocera) 
umbrinennis (Edwards) of Penang, but is amply distinct in 
all details of structure and coloration. The figure of the type 
of ambripennis® shows сей М, lacking or very evanescent, but 
in the original defmition of the species it is described as being 
Present and a little longer than its petiole. 


"Loe. cit. "Tom, cit. pl. 10, бе. 2. 
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REXATONA (ERIOCERA) MESOFYRREA (Wutemsna}. 
Limb тарта Ходжа Aussorear, тесі. Tas 1 (1029) 
е. 

JAVA, Mount Djampangs, altitude 2,000 feet, September, 1933, 
April, 1934 (Walsk). Wynkoope Bay, April, 1933 (Walsh). 
UEIATOMA (ERIOCERAY PLAYOUIRTA so nen. Piste 1, te- 1- 

Belongs to the mesopyrrha group; general coloration black, 
the prescutum, seutum, and scutellum with conspicuous yellow 
sete; halteres and legs black, the femoral bases restrictedly 
paler; wings dark brown, the broad prearcular region and а 
band before cord yellow, (һе latter not reaching the costal border; 
abdomen veivety black, segments two to four clear orange-yellow 
with black lateral borders; hypopygium brown; genital segment 
of female orange. 

Mate.—Length, about 16 to 17 millimeters; wing, 10 to 15.5. 

Female.—-Length, about 23 to 24 millimeters; wing, 18 to 
18.5. 

Rostrum and palpi black. Antenne with scape and pedicel 
black; flagellum with basa! segment obscure yellow, the succeed- 
ing segments passing through brownish yellow io black; antennte 
T-segmented (male); flagellar segments gradually decreasing 
in length outwardly. In the holotype the second flagellar seg- 
ment abnormally swollen at base on both antenna. Head dull 
black, the surface gray pruinose, leaving areas of the ground 
color on either side of the posterior vertex; vertical tubercle 
simple, relatively low; set of head black. 

Mesonotum opaque black, the prescutal stripes only a little 
more grayish black than the deep black interspaces, the lateral 
and humeral portions more grayish; prascutum, scutum, and 
scutellum with long conspicuous appressed yellow sete, on the 
præscutum involving nat only the interspaces bot the surface of 
the stripes themselves, only the anterior enda of the intermediate 
stripes being destitute of them; mediotergite glabrous. Ploura 
dull black or brownish black, the surface weakly pruinose; yel- 
low seta on dorsal sternopleurite in male and on both sterno. 
pleurite and anepisternum in female. Halteres black. Legs 
with the сохав black, prainose; trochanters black; femora black, 
the bases narrowly yellowish on foreleg, somewhat more exten- 
sively infuscated on middle and hind legs; tibize and tarsi black 
to brownish black. Wings (Plate 1, fig. 11) dark brown, in 
the male with cell С more reddish brown, cell Sc more yellow- 
: extreme wing base dark; prearcular region broadly pale 
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yellow; an incomplete light yellow crossband before cord, tela- 
tively narrow but widened in radial field, extending from vein 
В, to the posterior margin of wing on either side of vein Cui; 
veins brown, more yellowish in the brightened areas. Costal 
fringe greatly reduced (male) to abundant (female), as in the 
group. Venation: Se, ending opposite the transverse Ra; R 
а little longer than Raae; cell M, present; m-cu at near mid- 
length of cell 1st М,, longer than the distal section of Cus. 
‘Abdomen velvety black; segments two to four clear orange- 
yellow, the segments narrowly bordered laterally with black; 
‘segments without leaden or scoriaceous basal rings; hypopygium 
brown to brownish black. In the female, the extreme caudal 
borders of tergites two to four are insensibly darkened; genital 
erci very long and slender, black, with 


Sumatra (Benkoclen). 

Holotype, male, Boekit Пат, altitude 1,000 to 2,000 fect, 
Juno Ц to 15, 1935 (Walsh). Allotype, female, Моғаға Tenam, 
July 4 to 14, 1935 (Walsh). Paratopotype, male, Paratype, 
female, with the allotype. 

Br Edwards's key to the Old World species of Eriocera? 
the present fly runs to couplet 86, disagreeing widely with both 
included species, bicolor Macquart (bengalensis Alexander) and 
cingulate (de Мейеге). Tt is more closely related to metopyrrka 
(Wiedemann), differing in the black coloration, more distinctly 
yellow wing pattern, and the abdominal coloration. It should 
be noted that there is a slight error in Edwards's key, where 
cingulata runs to that group of species having blaek legs (coup- 
let 81). In reality, the species has the femora yellow with the 
tips rather narrowly but conspicuously blackened. 


MEXATOMA (ERIOCERAD MULTICOLOR wp. mev. Piste dg 11. 

Mesonotal præscutum and scutum velvety black, without mark- 
ings; antenna with scape and pedicel black, flagellum yellow; 
scutellum obscure orange, mediotergite yellow; legs with the 
femora yellow, the tips narrowly black, Libis and tarsi darkened; 
wings brown, the anal cells paler; a triangular whitish discal 
arca; prearcular and costal regions restrietedly yellowish; wing 
tip narrowly yellow; cell M; present; abdominal tergites polished 
nacreous, with the caudal margins narrowly ringed with velvety 
black, the outer segments more uniformly polished black ; hypo- 
bygium yellow. 


"Yom. cit. 10-78. 
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Male.—Length, about 14 millimeters; wing, 13. 

Rostrum black, sparsely pruinose; palpi black, Antenne 
(male) T-segmented, short; scape black, pruínose: pedicel brown- 
ish black; flagellum yellow, the end of the outer segment a little 
darkened. Tead black, more pruinose adjoining the eyes; ver- 
tical tuberele bifid at apex. 

Mesonotal preescutum and scutum velvety black, without mark- 
ings; scutellum obscure orange, parascutella black; mediotergile 
uniformly yellow, the pleurotergite black; vestiture of mesonotum 
relatively short and sparse but erect, Pleura, including the 
dorsopleursl membrane, black. Halteres short, stem brown, 
knob blackencd. Legs with the coxe and trochanters brownish 
Diack; femora yellow, the tips narrowly blackened, the amount 
subequal on all Jegs; tibias brown, with black vestiturc; tarsi 
black. Wings (Plate 1, fig. 12) with the ground color brown, 
the anal cells more grayish brown; preareular region clear light 
yellow; costal border, including cells C and Sc to beyond the 
stigma, more brownish yellow; a triangular or sagittate white 
area near center of the wing, the point directed азай, the area 
occupying cells It, R, and M; wing tip Jight yellow, involving 
cells Ry, Rs, and Mi; veins dark, more luicous in the yellow 
areas. Costal fringe long and dense; macrotrichia on Ry, most 
of Ry, and distal section of Rs; scattered trichis om ouler ends 
of outer medial veins. Venation: Rs about one-third longer 
than R; Ала and Rs. subequal; cell M, subequal to its petiole; 
m-cu at near three-fourths to four-fifths the length of cell 
Ist Ma. 

Abdominal tergites chiefly polished nacreous, glabrous, and 
more or less opalescent, the caudal margins narrowly ringed with 
velvety black, becoming narrower and more restricted outwardly, 
lacking on the subterminal segments which are more uniformly 
polished black; basal sternites brown, the succeeding segments 
more yellowish; subterminal sternites four to eight more black- 
encd; hypopygium yellow. 

Habitat—Sumatra (Benkoelen). 

Holotype, male, Boekit Жала, altitude 1,000 to 2,000 feet, June 
11 to 15, 1925 (Waleh), 

By Edwards's key to the Old World species of the subgenus * 
the present fly runs to Hezatoma (Eriocera) plumbolutoa (Ed- 
wards) of Assam, differing in the nature of the vestiture and in 
numerous details of coloration of the thorax, wings, and abdomen. 


“Lee. cit, 
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None of the numerous species of Eriocera subsequently described 
by Edwards and the writer is more closely allied. 
EXATOMA (ERIOCERA) XOVELLA se. mov. Fists 1. 

Belongs to the nepalensis group; general coloration velvety 
black; antennal flagellum yellow; legs yellow, the tips of the 
femora and tiim narrowly blackened; wings brown, the base 
light yellow; a broad white crossband before the cord, entirely 
traversing the wing; outer branches of R with macrotrichia; 
Ra oblique; cell M; lacking; m-cu close Lo fork of Му.а; abdomen 
black, tergites two to five very heavily light gray pruinose, espe- 
cially segments two and five, segmenta three and four more 
dotted with gray; genital shield of female and the male hypo- 
pygium black. 

Male.—Length, about 12 millimeters; wing, 10. 

Fenate.—Length, about 15 millimeters; wing, 11. 

Rostrum brownish black; palpi black. Antenne of male 8- 
segmented, of female apparently 10-segmented; scape and pe- 
dicel brownish black, pruinose; flagellum yellow, the terminal 
segment (male) or segments (female) darkened; flagellar seg- 
ments cylindrical, gradually decreasing in length outwardly. 
Head brownish black, with long erect зене. 

Thorax velvety black, without a distinct pattern; praeseutal 
interspaces with relatively sparse erect sete that are shorter 
than those of the head. Halteres dusky. Legs with the соха 
black; trockanters brown; femora yellow, the tips rather nar- 
rowly but conspicuously blackened, the amount subequal on all 
Jegs and involving about the distal sixth or seventh; tibi and 
basitarsi brownish yellow, the tips narrowly blackened; re- 
mainder of tarsi black, Wings (Plate J, fig. 13) dark brown, 
variegated only by conspicuous light yellow coloration at the 
base, extending to just beyond the arculus, and a complete white 
erossband before the cord, extending from C before the outer 
end of Sc to the posterior border in outer end of cell lat A 
bases of anal cells narrowly whitened; veins brown, yellow in 
the pale areas. Costal fringe dense; macrotrichia on all radial 
veins beyond cord; outer branches of M with only a few scattered 
fricbi. Venation: Sc; ending nearly opposite с-ш; Rs subequal 
to or a little longer than R, in eases weakly angulated at origin; 
В. oblique, at or beyond fork of Rase; tip of Ry rather strongly 
upcurved; cell M; lacking; m-cu close to fork of My. 
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Abdomen black, with tergites two to five very heavily light 
gray pruinose, not at all polished, leaving the extreme caudal 
borders of the segments black; segments three and four with 
the ground color interrupted to produce a dotted effect adjoining 
the setae; remainder of abdomen, including the hypopygium and 
genital shield of female, velvety black; ovipositor long aud 
slender, horn-colored. 

Habitat.—Sumatra (Renkoelen). 

Holotype, male, Tandjong Sakti, altitude 1,650 to 2,000 feet, 
July 16 to 19, 1935 (Walsh). Allotype, female, Moeara Tenam, 
June 16 to 23, 1935 (Walsh). 

By Edwards's key to the Old World species of Eriocera t the 
present fly runs to assamensis (Edwards) of Assam, which atill 
seems to be its closest ally. It differs conspicuously in tha 
small size, coloration of the antennal pedicel, and the complete 
white crossband of the wing, this involving cells C and Se, which 
are darkened in assamensis. 


ШЕХАТОМА (FRIOLEWA) ACROSTACTA чоет. 
Limnobia acrostocta WiEDEKANS, Бірі. exot. 1 (1821) М. 

SvMATRA, Tanggamoes, Lampangs, altitude 1,500 to 2,000 feet, 
July 22 to August 5, 1935 (Walsh). 

West Java, Mount Djampangs, altitude 1,500 to 2,000 fect, 
June, 1933 (Walsh). 

The species shows a somewhat unusual range in size (male, 
length, 20 to 27 millimeters; wing, 13 to 18). In some apeci- 
meng the middorsal abdominal stripe is less clearly defined than 
in others, the median darkened portion being paler at the an- 
terior end of the individual segment than on its caudal portion, 
partially interrupting the stripe. 

HEXATOMA (ERIOCERA) MALDYOLENS wo. rev. Plate 1, к. 

Allied to acrostacta; thorax deep velvety black; antenne 8- 
segmented in both sexes, flagellum of male black, of female 
yellowish brown to obscure yellow; head pruinose above; femora 
yellow, the tins narrowly blackened; wings dark brown or brown- 
ish black, the anal cells paler; a vague brightening on vein М 
shortly before level of origin of Rs; extreme wing tip whit 
m-cu at from one-half to three-fourths the length of cell Ist 
Ma; abdomen (male) elongate, velvety black; segments two to 


7 Loc. ей, 
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five, inclusive, yellow, with the caudal margins blackened, not 
forming a median stripe; genital shield of female dark, heavily 


Length, 20 to 25 millimeters; wing, 12 to 15. 
Female —Length, about 18 to 20 millimeters; wing, 12.5 to М. 
Rostrum and palpi black. Antenne Sésegmented in both 

sexes, in cases with the terminal segment indistinetly divided: 

scape and pedicel black, prainose; flagellum of male black, of 
female much paler, yellowish brown to obseure yellow. Head 
black, heavily pruinose. 

"Thorax deep velvety black, almost destitute of sete. Halteres 
black. Legs with the соха and trochanters black; femora yel- 
low, the tips rather narrowly but conspicuously blackened, the 
amount subequal on ali legs; tibia obscure yellow, the tips very 
narrowly and vaguely darkened; tarsi black. Wings (Plate 
1, fig. 14) strongly sulfused with dark brown ot black, the anal 
cells paler; a vague brightening on vein M shortly before the 
level of origin of Rs; extreme wing tip white, including the 
outer end of cell R, and adjoining portion of cell Ry; veins dark. 
Nenation: Sc, in alignment with the slightly oblique Rz; R- 
subequal to or a little shorter than the basal section of Rs and 
ess than one-half В; cell M, lacking; m-cu at from one-half 
to three-fourths the length of cell 1st Ma, 

Abdomen of male elongate, as in acrostacta and allice; basal 
segment velvety black, segments two to five ycllow, with the 
caudal margins black, the color continued a short distance ce- 
Thalad on the individual segments but not forming an uninter- 
rupted or scarcely broken middorsal stripe, аз in ccrostecta; 
succeeding tergites and hypopygium black; in cases the lateral 
basa! portions of tergite six slightly brightened; segments with- 
out differentiated basal rings. In the female, abdomen shorter, 
the caudal margins of the brightened tergites a little more e 
tensively darkened, but still not forming a continuous stripe; 
ovipositor with genital shield dark, heavily pruinose. 

Habitat. —East Java, 

Holotype, male, Nongkodjadjar, Tengger Mountains, altitude 
3,600 feet, February, 1936 (Walsh). Allotopotype, female, 
pinned with type. Paratopolypes, 6 of both sexes. 

The nearest ally of the present fy is Hexatoma (Eriocera) 
aerostacta (Wiedemann), which has the abdomen similarly elon- 
gated in the male sex, differing in the deep reddish thorax, con- 
spicuous whitened band before cord of wings, and the usually 
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unbroken middorssl stripe on abdomen. The reduction in the 
amount of white on the wings makes the present fly somewhat 
dike H. (Е) albipenctata (van der Wolp}, I am indebted to 
Doctor de Meijere for an authentic specimen of the latter species, 
which agrees in all details with van der Wulp's description. This 
бу has Ra nearly transverse, subequal to Rio; cell Ist М. sub- 
quadrate, with m-cu at midlensth; pale apical wing spot re- 
stricted to cell Ry; no other pale areas on wing. 

BEKATOMA CERIOCERAY BASILADIS (dem 

Limnodia barilaris WHDRMANN, Dipt, exot, 1 (1821) 15. 

JAVA, Mount Djampangs, altitude 1,500 to 2,000 feet. July, 
1933; February, April, 1934 (Walsh). 

Radiornandala, Preanger, ailitude 1,200 feet, Devetnber, 1935 
(Welsh). Ы 
BEXATOMA (ERIOCRAY INTHESTITIALIS ө 

General coloration velvety black; head heavily pruinose; 
mora yellow, the tips blackened; wings brownish black, the pre- 
arcular region black; an incomplete white crossband before cord, 
together with two small, clearly delimited white marks basad of 
this band; wing tip pale, bieolorous, the extreme margin yellow, 
bordered internally by white; veins Se; and Б in approximate 
or actual transverse alignment; cell M, lacking; cell 1% Ma 
short, with m-cu lying far distad: abdominal segments velvety 
black, with dark-colored glabrous basal rings; genital shield of 
ovipositor black, pruinose, 

Femate—Length, about 12 to 13 millimeters; wing, 9 to 10. 

Rostrum black, sparsely pruinose; palpi black. Antenne 
(female) 10-segmented; seape and pedicel black, the former 
sparsely pruinose; flagellum black or with the basal two seg- 
ments brownish yellow, the outer segments passing into black: 
antepenultimate and penultimate segments subequal, the ter- 
minal a little longer. Head black, heavily siver-gray pruinose, 
especially on the front and broad anterior vertex, the color 
continued onto the posterior vertex as а triangular area; vertical 
tubercle low. 

Thorax deep velvety black, without evident stripes or mark- 
ings; thorax virtually destitute of seta. Halteres black. Legs 
with the core and trochanters black; femora yellow, the tips 
rather narrowly (1 to 1.2 millimeters) and abruptiy blackened, 
the amount subequal on all logs; tibise brown, the tips narrowly 
more blackened; tarsi black. Wings (Plate 1, fig. 15) with the 
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ground color brownish black, anal cells somewhat paler; pre- 
areuler region dark; cells C and Sc more yellowish brown; а 
complicated white pattern, including an incomplete narrow 
crossband before cord, extending from veins R to 1st A, and 
two small, clearly defined dashes before this band, one crossing 
cells R and M before the origin of Rs, the other transverse, 
crossing Rs at near one-third the length; wing tip bicolorous, the 
extreme margin pale yellow, the remainder while, extending 
from tip af vein Ry. almost 40 vein М; veins brown, paler 
in the white areas, Rather sparse scattered trichia on radial 
veins beyond cord, lacking in medial field. Venation: Sc end- 
ing just beyond Rs Se, only a short distance from its tip and 
in alignment with В or virtually so; Ris very long, approxi- 
mately twice Калаа: Ros shorter than Ra, subperpendicular; cell 
М, lacking; cell Ist M, short, with m-cu lying at or beyond 
four-fifths the leugth, 

Abdomnal tergites velvety black, the basal rings of the seg- 
ments broadly glabrous, nacreous brown, without yellow tones: 
genital shield black, pruinose; cerei elongate, horn yellow, black- 
ened basally. 

Habitat.—Sumatra (Benkoelen). 

Holotype, female, Moeara Tenam, June 16 to 23, 1935 (Walsh), 

Paratopotype, female, July 4 to 14, 1035 (Walsh). 

The present fly is most nearly allied to Hezatoma (Eriocera) 
basilaris (Wiedemann) and H. (E.) pannosa (Enderlein), dif- 
fering in the diagnostic features listed, as the intensely black, 
nearly glabrous thorax, darkened wing base, and darkened 
nacreous bases of the abdominal segments. The fact that there 
are only two basal white areas on the wing disc should be noted, 
HETATOMA (MIOCENA) ARGYROCEPMALA өр, mov. Pinte 1, е и. 

General coloration of thorax velvety black; head above silver 
gray; antennal flagellum pale basally; thorax almost glabrous; 
knobs of balteres obscure yellow; femora yellow, the tips nar- 
rowly blackened; wings dark, the prearcalar region light yellow; 
а narrow white crossband before cord, extending from vein 
К, to Ist A; two small white spots in cells R, and M; wing tip 
narrowly white; R, oblique; cell М, lacking; abdomen black, 
segments two to four (male) or two and three (female) yellow, 
narrowly darkened basally; male hypopygium black; ovipositor 
with genital shield heavily pruinose above, 

Male — Length, about 14 to 17 millimeters; wing, 9 to 12. 

Femate—Length, about 16 to 18 millimeters; wing, 11. 
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Rostrum and palpi black, Antenne of male 8-segmented, of 
female 10cegmented; scape and pedicel black, heavily prainose; 
basal one or two flagellar segments obscure yellow, the outer 
segments passing through light to dark brown; flagellar scg- 
ments gradually decreasing in length outwardly. Head above 
silvery gray, including the front, anterior vertex and cephalic 
portion of posterior vertex, the remainder of head dark brown; 
vertical tubercle not or scarcely developed; anterior vertex wide. 

Thorax uniformiy velvet black, alm glabrous. Halteres 
with stem dark brown, knob obscure yellow, weakly tipped with 
dusky. Legs with the сохт velvety black; trochanters light 
brown; femora yellow, the tips narrowly black, the amount sub- 
equal on all legs and ineluding about the distal sixth to eighth 
of the segment yellow, more obscure beyond base, the tip. 
narrowly blackened; (arsi black. Wings (Plate 1, fig. 16) dark 
brown, the anal cells paler, eapecially at base; a handsome pat- 
tern of yellow and white; extreme wing base darkened; pre- 
arcular region and usually cell Sc yellow; cell C infuseated; ап 
incomplete white crossband before cord, extending from vein 
Ra to Lat A, just before the outer end of the latter; two small 
whitish spots in cells R, and M, respectively, the former cross- 
ing Rs into cell R; wing tip conspicuously white, involving cella 
К, to Ry, inclusive; veins dark, yellow in the pale areas. Costal 
fringe dense and abundant in both sexes; outer radial brunehes 
with relatively numerous trichia over most of their length; a 
few scatlered trichia on outer section of vein М; other veins 
beyond cord glabrous. Yenation: Rz oblique, almost in trans- 
verse alignment with the unusually erect Ras; in the paratype 
female longer and even more oblique, at the fork of Rss; vein 
В, upeurved at tip; cell М, lacking; m-cu at near two-thirds to 
three-fourths the length of cell Jst М, 

Abdomen with basal segment velvety black; tergites two to 
four pale yellow, with scarcely differentiated basal rings, these 
narrowly darkened in some individuals; tergites five and six 
velvety black, with broad, more-polished black basal rings; 
seventh tergite polished black; hypopygium black; sternites yel- 
low, the ineisures weakly darkened. In the female, segments 
two and three yellow, the remainder velvety black, with nar- 
row glabrous basal rings on tergites four to six; genita] shield 
heavily pruinose above, more reddish on ventral surface; cerci 
blackened basally, the remainder of the long valves dark horn- 
colored. 
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Habitat.—Sumatra (Benkoelen) 

Holotype, male, Tandjong Sakti, altitude 1,650 to 2,000 feet, 
June 1 to 10, 1935 (Walsh). Allotype, female, Roekit Jtam, 
altitude 1,000 to 2,000 fect, June 11 to 15, 1935 (Walsh). Para- 
topotypes, 4 males, Мау 26 to July 19, 1935. Paratypes, 1 fe- 
male, with the allotype; 1 male, Mocara Tenam, July 4 to 14, 
1935 (Walsh). 

Ry Edwards's key to the Old World species of the subgenus = 
the present fy runs to Псгайота (Eriocera) javensis (Dole- 
schall), which differs conspicuously in the pattern of the wings 
and abdomen. The silvery head of the present insect, while 
very conspicuous and distinctive, js likewise found In other allied 
forms. 


Male.—Length, about 13 to 15 millimeters; wing, 8.5 to 10. 

Very similar to Я. СЕ.) interstitialis sp. nov, differing in 
the following regards: Antenna of male S-segmented; black 
throughout; third fageltar segment longer than the second, the 
others gradually decreasing in length outwardly, Entire vertex 
heavily light gray pruinose. Wings (Plate 1, fig. 17) with the 
white markings basad of the medial crossband larger but with 
very diffuse margins, the more basal involving cell M only; в 
distinct pale area in cell Ra at near midlength; white apex very 
restricted, without yellow outer border, involving outer ends of 
cells Rs and Ry. А few scattered macrotrichia on outer section 
of Mia Venation: Se, very short, extending only a short dis- 
tance beyond Ез; m-cu at or shortly before outer end of cell 2st 
М, Abdomen more elongate, this probably a sexual character 
only ; basal segment black; segments two to five, inclusive, bright 
yellow, with relatively narrow, black, caudal borders; succeed- 
ing segments and hypopygium black; no differentiated glabrous 
basal rings on segments. 

Habitat. Sumatra (Benkoelen). 

Holotype, male, Moeara Tenam, Jane 16 to 23, 1935 (Walsh). 

Paratopotype, male, July 4 to 14, 1935 (Walsh). 

WEXATORA (EXIOCERA) ATRISOMA ө, мөл. Fite з, ав, 

Body, together with antennæ, halteres and legs, black; wings 
strongly suffused with black, the anal cells more grayish; an 
incomplete white band before cord, together with two small, 
dirty white spots basad of the band; a narrow, nearly terminal 
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white area; outer radial veins with numerous macrotrichia; 
Sc. in alignment with the slightly oblique Rz; Б; more than 
twico Rasa; m-cu near outer end of cell Ist My. 

Маје Length, about 16 millimeters; wing, 12, 

Rostrum and palpi black. Antenaw of male S-segmented, 
black throughout; terminal segment a Ке longer than the pen- 
ultimate. Head velvety black; vertical tuberele low and in- 
conspicuous; a pale spot near center of posterior vertex, this 
possibly an abnormality of the type specimen; head with sparse 
black setz. 

‘Thorax uniformly deep velvety black; præscutal interspaces 
with sparse erect black seta. Halteres black. Lege black, the 
ЧЫг and tarsi a little less intensely so than the femora. Wings 
{Plate 1, fig. 18) strongly suffused with black, the anal cells 
conspicuously more grayish; а white pattern, arranged as fol- 
lows: A marrow incomplete crossband before cord, extending 
from vein R, to midwidth of сей Cu; two small, obscure whitish 
spots basad of this band, one on Rs at near one-third the length. 
the other on vein M just before one-fourth the length; a white 
Junule, nearly apical, extending from vein Rx to Mya narrowly 
bordered outwardly by slightly paler brown; veins pale brown, 
а trifle lighter colored where traversing the white discal band. 
Macrotrichia on outer radial veins, more sparse and scattered 
on My, Venation: беҙ in alignment with the slightly oblique 
Tu; Roa more than twice Б; cell M, lacking; m-cu near auter 
end of the short-rectangular cell Ist М. 

Abdomen velvety black, the basal rings more glabrous but 
not differentiated in color; hypopygium deep black. 

Habitat—North Java. 

Holotype, male, Tjolo, Goenoeng Moeria, altitude 2,100 feet, 
December 1 to 8, 1935 (Walsh). 

By Edwards's key to the Old World species of the subgenus '* 
the present form runs to couplet 105, where it disagrees con- 
spieuously with both included forms by the intense black colora- 
tion of the body and appendages. If the pate lunule at wing tip 
is interpreted as being subapical, the Пу runs to the eammon 
Hexntoma (Eriocera) basilaris (Wiedemann), which has the 
wing base broadly yellow, the white pattern of the wings more 
extensive and differently distributed, and the femoral bases 
broadly yellow. From other allied Sumatran species described 
al this time (interstitialis, argyrocephala, and vidua), the present 
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Ву differs in the uniform black coloration of the body and ар- 
pendayes and in the distinctive wing pattern. 
HEXATOMA (FRIOGERAY з: 
Eriocera selene бетен Sacken, Annali Мав. Civ, Genera 36 (2681) 
406-101. 
Eriocera selene Eowanos, Bul. Rafes Mus. 7 (18321 18-79. 

Osten Sacken's type, a unique female, was from Goenbeng 
Singgalang, Sumatra, collected in July, 1878, by Beccari. Ed. 
wards recorded two additional males from Siberut Island, Men- 
tawi Islands, west of Sumatra, 

Several males and females from different stations іп Ben- 
koclen, southeastern Sumatra, Tandjong Sakti, altitude 1,650 
to 2,000 feet, July 19, 1935. Moeara Tenam, June 16 to July 14, 
1935 (Walsh). 

‘The above specimens may be redefined as follows 

"Male,— Length, 15 to 17 millimeters; wing, 13 to 155. 

Femate.—Length, 15 millimeters; wing, 12, 

Tho coloration of the thorax varies in different specimens 
from reddish orange to deep cherry red. Vestiture of hend 
and prascutum relatively sparse but iong and conspicuous. Ver- 
tical tuberete simple. Antenna of male 8-segmented, of female 
10-segmented ; basal flagellar segments yellow, the terminal two 
(male) to four (female) darkened. 

Legs brownish black, the femoral bases restrictedly yellow; 
tarsi black. Wings dark brown, with two white areas, one be- 
fore the cord, extending from vein R, nearly to Cu, nearly 
straight to weakly erescentic in outline; second spot at wing tip, 
involving the outer ends of cells R and Ri; in all specimens 
before me this latter area is apical in position. A pale streak 
in cell Ist A, adjoining the basal half of the vein, As stated 
by Edwards, Rs is unusually short, not exceeding twice the 
length of Ry, and only a little longer than R,.,; Se, ends be- 
fore, opposite, or even shortly beyond the transverse Ry; meu 
at from one-third to one-fourth its length before the fork of 
Mi. One specimen shows an abnormal venation in having 
an adventitious crossvein in сей Ry of one wing and with m 
obliterated or nearly so by the shortening and approximation of 
veins М... and My, the point of union being surrounded by a 
pale spot. 

Abdomen polished black, the caudal margins of the tergites 
very narrowly velvet black, the amount of the latter decreasing 
on the outer segments, tergites one, seven, and eight entirely 
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black. Sternites beyond the basa! two velvety black, with nar- 
row glabrous basal rings; hypopygium and genital shield of 
female black. Osten Sacken’s unique type had the latter area 
reddish, 

HEXATOMA [ERIOCERA) SEDILUNATA өр, ners Pata 1 ва. BL 

General coloration black; antenna (male) S-cegmented; legs 
dark brown, the terminal tarsal segments blackened; wings with 
a strong brown saffusion; prearcular field broadly light yellow: 
а narrow whitish crossband before cord; wing tip narrowly 
paler brown than the ground, bordered internally by a very 
narrow whitish lunule; relatively numeraus macrotrichia on 
outer radial veins; Sez some distance before tip of Se, and before 
inner end of the oblique Ку; abdomen black, the basal rings 
broadly glabrous and slightly nacreovs, 

Male —Length, about 14 millimeters; wing, 12.5, 

Rostrum and palpi black. Antenne of male &-segmented; 
scape black, pruinose; remainder of organ black; terminal seg- 
ment longer than the penultimate. Head black, silvery pruinose, 
especially on front and anterior vertex, the color extended into 
a triangular point behind; vertical tubercle scarcely developed; 
setae black, conspicuous, 

Thorax velvety black, almost glabrous. Halteres black. Legs 
with the coxa and trochaniers black; remainder of legs dark 
brown, the terminal tarsal segments blackened. Wings (Plate 
1, fig. 19) with a strong brown suffusion; prearoular field broadly 
ight yellow but the extreme base darkened; a narrow, parallel- 
sided whitish crossband before cord, extending from vein R 
almost to Ist A; wing tip narrowly paler brown than the ground, 
with an extremely narrow, internal, whitish lunule; veins pale 
brown, lighter colored in the pale areas, Relatively numerous 
macrotrichia on outer radial veins, these fewer and more scat- 
tered on the outer medial branches, Venation: Sc, some dis- 
tance before tip of Se, and before the inner end of the oblique 
Ra; Riz nearly twice Ну; т-с near outer end of celi 1st Ms, 

Abdomen black, the basal rings very broadly polished to 
weakly nacreous, on tergites two and three the apical ring sub- 
equal in width to the basal; on outer segments, the velvety apices 
of the tergites becoming progressively narrower, greatly nar- 
rowed on the seventh segment; basal rings of more proximal 
segments glabrous, segments six and seven with numerous seat- 
tered sete; hypopygium black. 

Habitat. East. Java. 
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Holotype, male, Djoenggo, Mount Ardjano, altitude 4,500 feet, 
January, 1956 (Walsh). 

In its general appearance, the present fly somewhat resembles 
Hexatoma (Eriocera) malangensis Alexander and И. (E.) 
solakensig (Edwards), differing especially in the nearly apical 
white Janule of the wings. Both of the species mentioned have 
the (richia of the wing veins much more restricted and scattered, 
being actually or nearly lacking on vein R, and on the outer 
medial branches, 

BEXAIOMA (ERIOCRRA) ATRICORNIS Амама. 
Hexatome (Eriocera) atricornis ALEXANDER, Philip. Journ. Sci $4 
(1934) 451-455. 

One female, Soekaboemi, West Java, altitude 1,800 feet, 
February 1934 (Walsh). 

REEATOMA (EmIOCKRA) TOXOYRE СТИ 

General coloration black; legs brownish black, the femoral 
bases obscure yellow; wings brownish black, the base conspic- 
uously light yellow; a relatively narrow white crossband be- 
fore cord; scattered trichia on outer ends of veins Ru, Ry, and 
Moa: Rs about four times the basal section of Rs; cell 1st М. 
relatively small, vein Mu, being more than twice the length 
of the cell; m-cu at midiength of cell 1st My; abdominal tergites 
black, glabrous on basal portions. 

Male. — Length, about 14 millimeters; wing, 11.5. 

Rostrum and palpi black, Antenne of male &-segmented; 
scape and pedicel brownish black; flagellum browa. Front and 
anterior vertex heavily pruinose; posterior portion of head black, 
with relatively conspicuous black setz, 

Thorax black, nearly glabrous, Halteres black. Legs with 
the сохае and trochanters black; femora black, the bases broadly 
obscure yellow, including about the basa} third on forelegs and 
nearly the outer half on the posterior pair, the yellow gradually 
passing into the dark color; tibie and tarsi brownish black. 
Wings (Plate 1, fig. 20) brownish black, the base eonspicvously 
light yellow to the level of the arculus; a relatively narrow 
white erossband before cord, extending from vein R, across 
cells Ry, R, and M, barely invading cell Cu behind; veins dark 
brown, paler in the brightened areas. Trichia present on veins. 
Ru Ry, and Miz, scattered and restricted to the outer ends of 
veins; veins Rj, Ma, and M, without trichia, Venation: Se, 
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ending just beyond Ra, Sr, a short distance from ita tip; Ra 
only moderately oblique; Ras, about one-half R2; Rs about 
four times the basal section of Rs; cell Ist М. relatively small, 
the veins beyond it long, My: being more than twice the length 
of the cell; m-cu at near midlength of cell 1st Ma. 

Abdomen, including hypopygium, black, the bases of all but 
the cighth tergite glabrous, but not at al! pruinase or whitened, 
the amount of glabrosity greatest on the more basal segments, 
becoming less on the outer segments, reaching a minimum on 
segments seven and eight, 

 Habitat.— Central Java. 

Holotype, male, Goenoeng Soembing, near Kledong, altitude 
5,850 feet, May 21, 1933 (Tozopeus) ; through Mrs. M. E. Walsh. 

lam pleased lo name this species in honor of the collector, 
Mr. L. J. Toxopeus. In its general appearance and wing pat- 
tern, the fly is somewhat similar to Heratoma (Eriocern) 
malanyentis Alexander and Н. (E.) salakensis (Edwards), both 
of Java, especially to the former. This has the pattern of the 
legs and wings distinct and the venational details quite different, 
as the even more oblique Ra, relatively short Rs, which is not 
more than three times the basal section of Rs, and the different 
arrangement of veins in the outer medial field, Иегайота sala- 
konsis has the abdomen chiefly yellow and the venational details 
very distinct, having Ra exceedingly oblique and Rs unusually 
short, less than two times the length of the basal section of Ra, 
in this respect being exceeded only by H. (E.) selene (Osten 
Sacken) among the local species, The wing venation of the 
present fly is much as in H. (E.) diengensia Alexander, but the 
coloration of the body, especially of the ahdomen, is different. 
lt seems probable that diezgensia will prove ta be the closest 
ally of the present fiy. 2 

Eriocora cingulata pe Менее, Tijd. voor Ent, 84 (1911) 68-59. 
Erivecra fasciata bz Metre, Tijd. voor Ent, 54 (1911) 59 (name 
preoccupied by Guérin and Williston). 

SOUTH SUMATRA, Bockit Itam, Benkoelen, altitude 1,000 to 
2,000 feet, June 11 ta 15, 1936 (Walsh). Моғаға Tenam, Ben- 
koelen, June 16 to 23, 1925 (Walsh). 

West Java, Goenceng Malang, Djampangs, altitude 3,000 
feet, July 10, 1933 (Walsh). Soekaboemi, altitude 1,809 feet, 
April 15, 1933 (Walsh). 

uua 
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RERATOMA (ERIOCERA) CONSTRICTA Aleander, 
Mezstoma (Eriocera) bengalensi constricta AMXANDER, Philip 
Tourn, Sei. 94 (1014) 469-460, 

Further material and the study of rather numerous specimens 
have convinced me that the East Indian species commonly iden- 
tified as being Hexatoma (Eriocera} bicolor (Macquart) cannot 
be the same as the last-named species, the type specimen of 
which was from Bengal. The synonymy of bicolor (bengalensis) 
is given in the paper cited above, and 1 consider that this species 
as now restricted is known only from British India, 

The sccond species, widely distributed in Sumatra, Java, and 
Borneo, may be considered to be a variety of constricta Alexan- 
der, the typical form of which Ё have seen only from West 
Java. To the more widespread form of the species, having 
the costal border of the wings broadiy yellow, connecting the 
yellow discal fascia with the preareular area, I give the name 
Hexatoma constricta sunda subsp. nov. 


FEXATONA CONSTRICTA KUNDA setae. nor. 

"Holotype, male, Мосаға Tenam, Benkoelen, Sumatra, June 
16 to 23, 1925 (Walsh). Allotype, female, Tandjong Sakti, 
Benkoeien, Sumatra, altitude 1,650 to 2,000 feet, July 16 to 19, 
1935 (Walsh). Paratypes, female, Harau Kloof, West Suma- 
tra, altitude 1,790 feet, June, 1926 (Jacobson); male, Borneo, 
1891 (Cheper). 
жахаома (ERIOCERAY LUNICERA (Waiter 

Plereconnus Lenigera WALKER, Proc, Linn. Soe. London 1 (1897) 107. 

West Java, Djampangs, Tengah, altitude 1,500 to 2,000 feet, 
March, June, 1933 (Walsh). Selabintanah, Mount Gedeh, alti- 
tude 3,000 feet, December, 1932 (Walsh). 
WEXATOMA (ERIOCERA) RUBLUNIGERA sp. nor. Pete 1, 

Allied to тіста; coloration deep velvety black, the præ- 
seutum with three highly polished black stripes; legs and halteres 
"black, the femoral bases more brightened, especially the fore 
pair; wings dark brown, with a narrow broken whitish band 
before cord and a tiny yellow spot at extreme outer end of cell 
Ru: abdomen, including genital shield of female, intense black, 

Male.— Length, about 15 millimeters; wing 10. 

Female.—Length, about 18 millimeters; wing, 13. 

Rostrum and palpi black. Antenne &-segmented in both 
sexes; scape black; pedicel brownish black; flagellum dark 
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brown; terminal segment longer than the penultimate. Head 
deep velvety black, the anterior vertex very vaguely pruinose; 
vertical tubercle low and inconspicuous; set of head black, 
sparse but conspicuous. 

Pronotum velvety black. Mesonotal praseutum velvety black, 
with three highly polished black stripes; seta of interspaces 
binek, sparse and erect; posterior sclerites of mesonotum velvety 
black. Pleura velvety black, almost glabrous, Halteres black. 
Logs black, the bases of the fore femora obscure yellow, involv- 
ing about the proximal third, the bases of the middle and hind 
femora dark brown, Wings (Plate 1, fig. 21) almost uniformly 
dark brown, the anal ceils more grayish, except at apex of cell 
1st A and along vein 2d A; а very restricted broken ditty-white 
band before cord, occurring in outer ends of cclls R and M just 
before fork of М and аз an isolated spot in cell Бі, immediately 
beneath Sc; ; extreme wing tip in apex of cell В, very restrictedly 
yellow; veins dark brown. In the female am additional pale 
spot near center of сей М,. Abundant macrotrichia on all outer 
radial veins, more scattered on distal sections of outer medial 
veins; vein Jst A with scattered trichia for almost its entire 
length; veins Cu and 24 A glabrous. Venatíon: Se, ending 
opposite or just beyond the fork of В, far before Ra; Ries 
shorter than Rass; cell Ist М, approximately as long as the 
longest veins issuing from it, with meu at or beyond three- 
fourths the length of the cell. 

Abdomen deep velvety black, the segments with the basal rings 
more glabrous but only feebly differentiated from the remainder, 
concolorous; hypopyrium black, Genital segment of femaie 
decp velvety black; cerci biack at bases, the outer ends passing 
into brown. 

Habitet.—East Java. 

Holotype, male, Nongkodjadjar, Tengger Mountains, altitude 
3,600 feet, February, 1936 (Walsh). Allotopotype, female. 

The nearest ally of the present fly is Hezafoma (Eriocera) 
lenigera (Walker), which bas similar highly polished prascutal 
stripes, The species here described is readily told by the re- 
stricted broken white band before the cord of wing, and the 
reduction of the yellow apical lunule to а tiny brightening at 
extreme outer end of cell Re The black, instead of orange, 
genital shield of the female, is very conspicuous. In addition, 
the prescutal stripes of this fly are black instead of blue-black, 
as ів the case in lunigera. 
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smióerenim 
TURNTEPORLIA (PLESIOMONGOMA) SUBCANDIDIPES э. nav. Plate 1 

Allied to candidipes; size large (wing, male, 9 millimeters) ; 
mesonotal prescutum and the pleura uniformis orange-yellow, 
unmarked; femora yellow, passing into dark brown towards 
outer ends, the tips abruptly white; tibia and tarsi white; wings 
relatively narrow, subhyaline, the tip narrowly but distinctly 
infamed; cord and vein R, very narrowly seamed with dusky; 
abdomen yellow, the tergite with an entire black median stripe, 
the outer two segments entirely black. 

‘Male—Length, about 12 millimeters; wing, 9. 

Rostrum dark brown; palpi brownish black. Antenne pale 
brown, relatively elongate, if bent backward ending a short 
distance before the wing root; flagellar segments cylindrical, 
with the ineisures poorly evident; verticils shorter than the seg- 
ments. Head light gray, the posterior vertex darker on either 
side of the median line; anterior vertex narrow, carinate. 

Cervical sclerites brownish black. Pronotum and mesonotal 
prascutum entirely orange-yellow, unmarked; scuta] lobes dark- 
ened, the remainder of seutum pale; scutellum and postnotum 
chiefly darkencd. Pleura and pleurotergite uniformly orange- 
yellow. Halteres black, the base of stem restrictedly pale yel- 
low. Legs elongate; соха and trochanters yellow; femora yel- 
low basally, passing into dark brown on the outer fourth or 
fifth, the tips abruptly and rather broadly (2 millimeters) 
snowy white, the amount subequal on all legs; tibiæ and tarsi 
white, the fore and middle tarsi slightly more darkened on sub- 
basal portion to produce a dirty white appearance; all femora 
with scattered erect aetz distributed throughout their length. 
Wings (Plate 1, fig. 22) relatively narrow, subhyaline; pre- 
arcular region and cells C and Sc very slightly more yellowish; 
stigma small, triangular, dark brown; wing tip narrowly and 
weakly infumed; origin of Rs, Ra cord, and vein R very nar- 
rowly seamed with dusky; veins black, paler in the brightened 
costal portion. Venation: Rs subequal to Rai. 

Abdomen elongate; tergites yellow, with a relatively broad, 
continuous, black, median stripe; sternites uniformly yellow; 
eighth and ninth segments uniformly black. 

Habitat—North Java, 

Holotype, male, Tjolo, Goenoeng Moeria, altitude 2,100 feet, 
December 8, 1935 (Walsh). 
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The only allied described species is Trentepohlia (Plesiomon- 
goma) candidipes Edwards (Malay Peninsula: Selangor), which 
differs especially in the small size, heavily patterned mesonotal 
prescutum, undarkened wing tip, and distinet abdominal colora- 
tion. 


Сем 


GONOMYEA Meigen 
Gonomyia Миен, Syst, Beschr, тзн, Ins. 1 (1818) 45. 
Considerable confusion has arisen in the subgenerie classifica 
Чоп of certain of the more generalized species of the vast genus 
Gonomyia, Until recently, all such groups had been placed in 
Progonomyia Alexander, but it now seems advisable to recog- 
nize three subgeneric groups within this partiewlar complex of 
forms. These subgenera may be separated as follows; 
LY 
Үсіп R, atrophied 
2. Ovipnsiter with clongute sclerotized valves. 
Ovipositor with short fleshy valves. P 


п Re preserved esses 2: Progenenyia Alcrande 
2» 

Eilipteroides Becker, 
toyonemyia Alexander, 


Земли, PROGONOMTIA. Atrzender er 
Gonomyella ALEXANDER, Ann, South African Mes, 17 (1917) 182, 
preoccupied. 
Progonomyia ALEXANDER, Cori 
naming of last. 

‘Type of subgenus: Gonomyia (Progonomyia) slossonæ Alexan- 
der (southern Nearctic; Neotropical). 

There are more than a score of described species in the Хес- 
tropics, tagether with the following species restricted to South 
Africa: Goomyia (Progonomyia) brevifurca Alexander; G. 
(P.) faveola Alexander; G. (P.) natalensis Alexander; G. (P.) 
nigrobimbo Alexander; G. (P.) pulchrissima Alexander. 

эмече ELLIPTEROIDES Becker 
Ellipteroides Brexrs, Zeitschr, für. Syst. Hym, und Dipt. 7 (1907) 
28. 

Туре of subgenus: Conomyia (Ellipteroides) picea (Becker) 
(southern Palearctic: Tunis). 

All ineluded species are Palearctic and Oriental in distribu- 
tion. Besides the subgenotype, the following are includéd. 

Western Palearctic: Gonomyia (Ellipteroides) albosculollata. 
(Réser), synonyms limbata Roser, scutellata Egger; G. (E.) 
lateralis (Macquart), synonyms cincta Egger, manifesta Walker. 
It seems somewhat questionable to me whether picea can be 


Univ. Mem. 38 (1920) 935, re- 
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maintained as distinct from lateralis, On the other hand, the 
often overlooked G. (E.) atra Huguenin " appears to be distinet 
from alboseutellata. 

Oriental: Gonomyia (Ellipteroides) etropolite sp. nov. б. 
{B.) tenebrosa Edwards; G. (E.) terebrella Alexander. 

Gonomyia (E.) brunnescens Edwards (Borneo), still known 
only from the male sex, probably belongs here but may fall in 
the subgenus Protogonomyia. 

dubseser PROTOGONOMYIA At 
Protogonomyia ALEXANDER, Philip. Journ, Sci 55 (1834) 52-53 

Type of subgenus: Gonoinyia. (Protogonomyia) confluenta 
Alexander (Oriental; Formosa). 

All included species are eastern Palearctic and Oriental. Be- 
sides the subgenotype, these are: Gonomyia (Protogonomyia) 
ctitellata Alexander; G. (P.) lenis sp. nov. G. (P.) nigripes 
(Brunetti), synonyms gracilis Brunetti, incomplete Brunetti, 
nigra Brunetti; G. (P.) perturbata Alexander; G. (Р.) scutel 
iumeolbum Alexander, 

KONOMYIA (ELLIPTEROIDIS) ATROPOLITA өө. ner. тіне 3. дн, 2, 

General coloration black, the three prescutal stripes and 
centers of seutal lobes intensely polished, the remainder of thorax 
chiefly with a sparse pruinosity ; scutellum with posterior border 
narrowly brownish yellow; hoad brown, the center of vertex 
brownish black; halteres blackened; femora brownish yellow, the 
apex on outer face narrowly blackened; wings subhyaline; stigma 
long-oval darker brown; veins dark brown, heavy and con- 
spicuous. 

Female.—Length, about 6 millimeters; wing, 6.5. 

Rostrum and palpi black. Antenne with scape and pedicel 
yellow, flagellum black; flagellar segments oval, with vertieils 
that exceed the segments in length. Head brown, the center of 
vertex brownish black, the surface dull. 

Pronotum black laterally, obscure yellow medially; anterior 
lateral pretergites yellow. Mesonotal præscutum intense black, 
the three usual stripes polished, the interspaces sparsely and 
vaguely pruinose; humeral region of præscutum very restrictedly 
brightened; scutum black, the centers of the lobes more polished, 
the median arca more pruinose; scutcllum blackened, the pos- 
terior margin narrowly and obscurely brownish yellow, the 
surface sparsely pruinose; mediotergite black, the surface with 


™ Dipt. Helvetia’ (1880) 50, couplet 5. 
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а sparse pruinosity. Pleura dull black, vaguely marked with 
paler on the pteropleurite: dorsopleural membrane light yellow. 
Halteres blackened. Legs with the coxa: brown, moro darkened 
basally; trochanters obscure yellow; femora brownish yellow, 
the apex on outer face restrictedly darkened; tibie and tarai 
yellowish brown to brown, the outer tarsal segments passing 
into brownish black; legs conspicuously hairy, Wings (Plate 1, 
fig. 28) subhyaline or with a barely indicated brownish tinge: 
stigma distinct, long-oval, darker brown; a scarcely evident dark- 
ening on anterior cord; veins derk brown, heavy and conspicuous. 
Venation; Se, ending about opposite two-thirds the length of 
Rs, Sez at near one-fifth this length; cell Ву relatively wide at 
margin, subequal to Rs: cell 2d М, slightly exceeding twice its 
petiole; т-с at fork of M. 

Abdomen black, the surface weakly pruinose; cerci elongate, 
horn-yellow. 

Habitat —West Java. 

Holotype, female, T| 
20, 1935 (Walsh), 

‘The nearest ally of the present fly is Gonomyia (Ellipteroides) 
tenebrosa Edwards, of peninsular Siam, which hes the legs dark 
brown, the wings brownish tinged and without a stigmal dark- 
ening. In the present tly vein Rasa is less than one-half Rs 
and m-cu is at the exact fork of M. 


öröm, altitude 4,000 fect, September 


GONOMYIA (PROTOGONOMTIAY VENIS pp. sen. Pite a, ан. e 

Size small (wing, female, 5 millimeters) ; general coloration 
of mesonotum brown, without clearly defined darker markings; 
legs, including tarsi, pale brown; wings very slightly tinged 
with brown, the prcarcular and costal portions а little more 
yellowish; Sc long, Sc; ending shortly before the fork of Rs; 
anterior branch of Rs lying close to vein Rt», cell Ra narrow at 
margin; abdominal tergites dark brown, the sterniles obscure 
yellow. 

Femate—Longth, about В millimeters; wing, 5. 

Rostrum yellow; palpi long and conspicuous, brownish black. 
Antenna with scopo and pedicel yellow, flagellum black; organ 
relatively long, if bent backward nearly attaining the wing root; 
fageliar segments long-oval, the verticils about as long as the 
segments. Hend dark brown. 

Cervieal region brown, relatively long. Pronotum pale me- 
cially, more blackened on sides. Mesonotal præscutum brown, 
without clearly defined darker markings; scutellum obscure yel- 
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low. Pleura infuseated on dorsal portions, more yellowish 
ventrally. Haltores dark brown, the basal portion of stem ob- 
scure yellow. Legs with the coxe and trochanters yellow; re- 
mainder of legs pale brown, including all tarsal segments. 
Wings (Plate 1, fig. 24) with a very slight brown tinge, the 
prearcular and costal portions в little more yellowish; veins 
delicate, pale brown, more yellowish in the costal and basal 
portions. Venation: Sc long, беу ending shortly before fork of 
Rs, Bc» far from its tip, just before one-third the length of Rs; 
anterior branch of Rs lying close to Rs.» cell Re at margin nat- 
row; cell 2d М, deep, its petiole subequal to m-cu, the latter at 
or just before fork of М. 

Abdominal tergites dark brown, sternites and pleural mem- 
brane obscure yellow, Ovipositor with very short fleshy valves, 
as in the subgenus; hypovalve: obtusely rounded at tips. 

Habitat. — West Java. 

Holotype, female, Bodjang Kalang, Djampangs, September, 
1935 (Walsh). 

‘The most similar species із Gonomyie (Protogonomyia) elitet- 
lata Alexander, of Formosa, which differs in al! details of colora- 
tion and venation, as the short Sc, nearly straight unbowed Rs, 
und the short сей 2d Mz. The present fly differs from all de- 
scribed members of the subgenus in the more-arched anterior 
branch of Re, which thes lies unusually close to vein Н, 80 
that cell R at margin is unusually narrow. 


ILLUSTRATIONS 


PLATE 1, VENATION 


Fle, 1. Dolichopeza (Nesopeta). diva sp. nov. 
È Seamboirare aumatrensie ap, hor. 
S. Limanin (Libnotes) lataithorax sp. nov. 
4. Limonia (Libnotes) clauda sp. төт. 
5. Limonia (Parudogluehina) querula ap, nov. 
6. Pacudolimnephita mycteria sp. төт. 
7. Hexatoma (Eriecera) webawrantia sp. nov. 
8, Hezatomn (Eriocera) plutonis sp. hav. 
$, Mezatann (Bricenen) самёшйа эр. nov. 
10. Hezatoma (Eriocera) indecora sp. nov. 
ЗЕ Hesatoma (Frintera) flovohirta sp. now. 
18. Hezatoma (Eriocera) matticoler ap. nov. 
13. Hezatoma (Eriocera) mewella sp. vov. 
14. Hezatoma (Eriocera) malevolene sp, nov, 
15. Нстабота (Erioeera) interatitiatis sp. nov. 
16. Hezatome (Eriocera) argyrocephale sp. nev, 
17. Hexatoma (Eriocera) vidua вр. nov. 
18. Hezatoma (Eriocera) atrisoma vp. nov. 
19. Hezatoma (Eriocera) semitunate ар. nos 
20, Hezatoma (Eriocera) toropei sp. nov. 
21. Heratoma (Erioeera) wxhtunigera sp. 
22. Trentepohlia (Plesiomongoma) subravdidipet sp. nov. 
23. Gonomyia (Ellipteroides) atropolió ap. nev. 
24. Gonomyia (Protegenomyia) levis sp. nov. 
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DIPLOSENTIS AMPHACANTH] GEN. ET SP. МОУ. AN 
ACANTHOCEPHALA PARASITIC IN A MARINE FISH 


By Mascos A. TUBANGUL and VICTORIA A. MAsILURGAN 
Of the Bureou of Science, Manila. 
ONE PLATE AND two тегт FIGURE 
DIPLOSENTIS AMPUACANTHE pes, st p. ner. 

Numerous specimens of this interesting proboscis roundworm 
were found in the intestine of a fish, Amphacanthus oramin, 
eaught in Mucilagos Вау, northern Mindanao. We wish to 
thank Dr. Hilario A. Roxas, chief of the Fish and Game Adminis- 
tration of the Bureau of Science, for kindly placing the materiat 
at our disposal, 

The parasite has two morphological features that separate it 
from all previously recorded Acanthocephala; namely, (а) eoited 
lemnisei inclosed in а membranous жас and (b) two elongated 
tubular prostatic glands. According to the available literature, 
only Cleaveia circumspinifer Subrahmanian, 1927, approaches. 
the Philippine parasite in the possession of much coiled lem- 
тізгі, but it differs from the latter in the presence of cuticular 
apines on its anterior body region and in the number and shape 
of ita prostatic glands, With regard to the latter structures, 
only Acanthopyrus acanthogyrus Thapar, 1927, has previously 
been reported as possessing two cement glands, all other known 
acanthocephalans, according to Southwell and Macfie (1925), 
having either a syneytial mass or at least three prostatic glands. 
Tho Philippine species, however, may be distinguished from A. 
acanthogprus by the form of its lempisci, its unarmed cuticle, 
the shape of its proboscis and the number and shape of the 
pruboscis hooks. For these reasons it has been found necessary 
to propose for it a new genus. 

Generie diagnosis. Cuticle unarmed, Proboseis club-shaped, 
with simple hocks, Proboscis sheath double-walled, with brain 
and retinacula in front of middle of its length. Lemnisei much 
coiled, inclosed in a membranous sac. Male genital organs in 
posterior two-thirds or three-fourths of body length. Cement 
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glands two, elongate and tubular. Eggs with three membranes, 
the middle one with polar prolongations. Parasitic in fishes. 

Type species —Diplosentis amphacanthi sp. nov. 

Deseription of type species.—Body devoid of spines, slighty 
swollen anteriorly and presenting pseudoannulation due to fold- 
ing of cuticle. Body wall 95 to 185 microns in maximum thick- 
лева. Male smaller than female, З to 7 millimeters in length by 
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0.70 to 1.15 millimeters in maximum dorsoventral diameter. 
Female measures 10 to 18 by 0.85 to 1.20 millimeters. 

Proboscis club-shaped, measuring, when fully extended, 0.42 
to 0.46 millimeter in length by 0.12 to 0.17 millimeter in maxi- 
mum diameter, It is armed with 12 longitudinal rows of hooks, 
each row with 8 to 9 hooks, measuring, except those of the last 
Tow, $8.5 to 42 microns in length; hooks of posterior row 19 
to 26.5 mierons long. 

Neck absent. 


2. eat 8. энә, эртыше» жемі. 
Mm 


Fus, Docenti атынын gen. et ap. e 
vp 
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Proboscis sheath double-walled, 0.65 to 1.2 millimeters by 0.11 
to 0.23 millimeter in size. Nerve ganglion and retinacula im- 
mediately in front of middle of length of proboscis sheath. 

Lem the form of a pair of coiled masses, extending 
posteriorly to near middle of length of proboscis sheath; each 
mass appears inclosed іп а membranous sac. 

Testes subglobular to oval, one in front of the other and 
usually touching, situated in front of middle of body length. 
Anterior testis slightly larger than posterior lestis, the former 
measuring 0.45 to 0.60 by 0.20 to 0.28, and the latter 0.38 to 
0.52 by 0.19 to 0.28 millimeter. 

Prostatic or cement glands two, tubular, 1.3 to 3.0 millimeters 
in length (Plate 1). Cement reservoir 0.5 to 1.3 by 0.14 to 036 
miltimolers in size. Bursa well developed. 

Eggs numerous, free in body cavity of gravid females, meas- 
uring 51.5 to 78,7 by 15.3 to 18.0 microns. They possess three 
membranes, the middle one of which is the thickest and has 
two polar prolongation, 

Chief longitudinal vessels of subeutieula lateral 

Host, —Amphacanthus oramin Bloch and Schneider. 

Location.— Intestíne. 

Locality.—Mucilagos Bay, Mindanao. 

Туре specimens.-Philippine Bureau of Science parasitolo- 
gical collection, No, 504. 


SYSTEMATIC POSITION 


The place of Diplosentis amphacanthi in the major classifica- 
tion of the Acanthocephala is undoubtedly in the order Palæ- 
acanthocephala Meyer, 1931, as emended by Van Cleave (1936), 
due to the lateral position of the main longitudinal vessels in its 
subcuticuls, the limited number of prostatic glands, the absence 
of giant subeuticular nucle! and protonephridial organs, and the 
quincunxial arrangement of the proboscis hooks. It does not 
fit, however, in any of the families included in that order, for 
which reason the new family Diplosentide, with the characters 
of the genus Diplosentis, as given above, is hereby pronosed 
for it. 


LITERATURE CITED 


куна, А. Neue Acanthocephaten aus dem Berliner Museum, Zool Jahrb. 
Syst. 62 (1931) 52-108, 

Sovruwru, T, and J. W. 8. МасрИ- On a collection of Acanthocephala 
jm the Liverpool School of Tropical Medicine. Ann. Trop. Med. Pa- 
төзи. 19 (1925) 141-164. 


^f  Tubangui ond Мазйияфап: An Acanthocephala 187 


SUBRAMANIAN, Қ. On а new genos of Acanthocephala from Rangoon, 
Ann. & Map. Nat. Mist, 19 (1927) 279-279, 

Tuaran, 6. 8. On Acanthogyrus m. ic from the intestine of the Indian 
fish Labeo rohita, with a note an the classification of the Acanthoce- 
phala. Journ, Helminth, 6 (1927) 109-120. 

VAN CLAVE. R, J, The recognition of a new order in the Acanthocephala. 
Journ, Parasit, 22 (1936) 202-206. 


ILLUSTRATIONS 


Pur 1 


Diplesentis amphacanthi gen. et sp. nov. Cross section through posterior 
end of mala showing the two prostatic glanda. 


ext тила 
а, adult female, lateral 


Tic. L Diplorentis amphacanthi gen, et sm. no 
‘view; 8, adult male, Тота! view. 
2, Diptosentia amphacanthi gen. et sp. лова; d, egg; b, proboscis, 
groboscis sheath, and lomnlscl, enlarged. 
кыа E 


PLATE 1. 


DIATOMS FROM IKEDA LAKE, SATSUMA PROVINCE 
KIUSIU ISLAND, NIPPON 


By B. W. Sxvoatzow 
Of Harbin, Sanchoukwo 
тоса rares 


So far as I know, no account of fresh-water diatoms of Ikeda 
Lake, Nippon, has been published, and the present noto thus 
affords the first available data on this subject. In 1928 I 
ceived from Prof. Dr, T. Kawamura, director of the Zoülogieal 
Institute, College of Science, Kyoto Imperial University, a diatom 
sample from Ikeda Luke, Satsuma Province, Kiusiu Island, 
from the southern part of Nippon, collected by Dr. T. Kawamura 
in January, 1923. According to Dr. M. Ueno, Ikeda Lake is 
near the town of Kagoshima, 31° 94° north latitude, at an al- 
titude of 66 feet, with an area of 10.98 square kilometers and 
a maximum depth of 233 meters. The plankton of this lake is 
very scarce. The diatom flora of Ikeda is quite rich and 157 
forms are here enumerated. 1 have some reason for believing 
that future rescarches may considerably increase the number 
of species known to live in Ikeda Lake. Several forms, of fre- 
quent cccurronee in Aokiko, Kizaki, and Biwa Lakes, are also 
common in Ikeda samples. The dialoms from Ikeda are fresh- 
water forms. The following species, characteristic of brackish 
water, were also found: Mastogloia elliptien var. dansei, Navicula 
halophila var., Rhopalodia gibberula var, Van Heurcki, Nitzschia 
tryblionelta var. debilis and var. Victoria, N. Clausii, and N, frus- 
tulum var, perpusilla, Almost all the new species and varieties 
of diatoms found in Ikeda Lake are named in honor of the late 
К. Okamura, of Tokyo, the great Nipponese algologist, who died 
August 21, 1905. 

MELOSIRA ITALICA (Pon) Kits rar. VALIDA Gum. 
Melosiva italiea (Ebr) Kits, var, valida Grua, FR. Hustaps, Ba- 
«Шаг, (1990) 91, fg. S1. 

A diatom with robust frustules, ornamented with coarse puncta 

and end spines. Rare. Known from Aokiko and Kizaki Lakes. 
ES 
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MELOSIRA ISLANDICA O. Mil, ex, BELVETICA O, MWR. Pista з, de 13. 
Melosira islandica O. Müll subsp, helvetica O. MOD, ҒА. HUSTEM, 
Басат. (1990) 89, fig, 48. 

Frostule 0.006 to 0,008 mm in breadth, with parallel rows of 
puneta, Rows of puncta 18, puncta 15 in 0.02 mm. The frus- 
tales of Nipponese specimens are similar to those of the Euro- 
pean. Mew to Nippon. 

MELOSIRA AMBIGUA (Grond 0. MUN: мө ¥. 
Melosira ambigua (Grun) O. МӘН, statue y, FR HusTeoT, Bacar. 
asso) 1. 

А form with fine striw. Fruslule length, 0.017 mm; breadth, 

00085. Rare, A fresh-water species, 


MELOSIRA UNDULATA (Ehe) ote 
Melosira undulata (Eke. Kite, A. Sexier, Atlas Diatom. (1802) 
ph 180, без. 1-24, 16-19, 21. 

A robust species with thick frustules. Diameter, 0.054 mm. 
Common in tropical districts, Known from Aokiko, Kizaki, and 
Biwa Lakes, 

CXCLOTELLA CONTA (Dv) Oh. 
Oyelotetia comta (Ehr) Kita, FR Husrrer, Bacillar. (1930) 103, 
fig. 69. 

Valve circular: a central-area marking of minute beads, regu- 
larly decreasing to tho border; about one-third of border strong- 
ly marked with radial sirie, Diameter of the valve, 0.02 to 
0.014 mm. Stris 15 in 001 mm, Common. Known from 
Kizaki end Biwa Lakes. 
CICLOTELLA. STELLIOERA Clore 

Cyeletrte stelligera Cleve end Grun, Ға. Низттот, Bacillar. (1920) 
100, fg. 65. 

А minute species with a central-area marking of radiate stel- 
late stri, Diameter of the valves, 0.0065 to 0.007 mm. Re 
ported from Kizaki Lake, 

CYCLOTELLA MENEGHINIANA Mats, 
Cyetotella mencghiniana КӨ, FR. HUSTEDS, Bacillar, (1820) 100, 
fig. 62. 

Valve circular with а hyaline central area. Diameter of the 
valve, 0.0081 to 0.007 mm. Differs from the type in being 
smaller. 


d Cm. 
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STEPDANODISCUS CARCONENSIS Groe. ver. PUBILLA Cron, 


Stephanodiscus carconensie Gran, var. pailla Crun, A. SCHOT, 
Atlas Diatom. (1501) pl. 228, Sps. 14, 17; Вктовттом, Diatoras 
Biwa Lake (1936) pl. 1, figs. 8, 9, 11, 14, and 18. 


Diameter of the valves, 0.027 to 0.03 mm, Rare in Ikeda and 
very common in Biwa Lake. 
TABELLARIA FENESTRATA (Lyng) ва. 


Tadettaria fenestrata (Lyngb,) Kite, FR. Hisret, Baeillar. (1050) 
192-102, fig. 99. 


Valve, breadth, 0.006 mm; length, 0.09 to 0.1, Rare, Re- 
ported from Kizaki and Biwa Lakes, 


PRACILARIA CONSTRUENS (Ehe) Gren, ver. VENTER (Ne) Gri 
Fragilaria conatruens (Ehr) Grun. var, venter (Ebr) Grun, Fu. 
Uvstept, Басат, (1990) 141, fig. 138, 


Valve lanceolate, attenuate at the ends. Length, 0.018 mm; 
breadth, 0.005. Strie 14 in 0.01 mm. A fresh-water speci 


SYNEDAA ULNA па 
Synedra міна (Nitzsch) Eht. Ра, Husteor, Bacillar. (1920) 151-152, 
fig. 1592. 

Valve lincar with slightly subrostrate ends. Length, 0.3 mm; 
breadth, 0.0069. Strim 9 in 0.01 mm. Reported from Kizaki 
and Biwa Lakes. 

STNEDRA ULNA (Киш) Ehr. sar. BICEPS (Камза. 
Synedra міна (Nitzsch) Ehr, var. biceps (Kütz), Fx, Tiusrenr, Ba- 
«Шат. (1930) 154, fig. 166. 

A variety with broad capitate ends. Length, 0.84 mm; 

breadth, 0.005. Common. Known from Kizaki Lake. 


a Ebre 


SENEDRA ANPUICEPBALA Kite Plate 3, te 12 
Synedra amphicephale Kita, Ға Погттот, Bacillar. (1990) 186, 
a. 173. 


Valve linear, slightly attenuate towards the capitate ends. 
Length, 0.035 mm; breadth, 0.0025. бігіз» 12 to 14 in 0.01 mm. 
Not common. 

AYNEDRA QUMPENS Kêt ver. MENEGHINIANA Groa. Pinte 1, Ar. 6 


Synedra rumpere Kitz var. Menegàiniana Grün. Ft. Husmor. Bae 
iar. (2990) 156, dg. 178. 
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Valve linear with subeapitate ends. Length, 0.062 mm; 
breadth, 0.004, Strix robust, 15 їп 0.01 mm. Reported from 
Kizaki and Biwa Lakes. 

SYNEDRA RUMPENS Kutt, var. OKAMURA var. v 

Valve linear with parallel margins, attenuate at the ends. 
Ends capitate. Length, 0.059 to 0,093 mm; breadth, 0.0034. 
Differs from the type in being larger and having broader striae, 
Common in Ikeda Lake. 

RYNEDRA PARASITICA. CV. Sith). 
Syandre parasitica (W, Smith), Ев. Husreor, Bacillar. (1930) 141, 
fig, 195. 

Valve lanceolate with undulate middle part and pointed ends. 
Length, 0.022 mm; breadth, 0.0034, Striæ 16 in 0.01 mm. Not 
common. Reported from Kizoki and Biwa Lakes, 


Plate 4 ne tt 


XUNOTIA FLEXUOSA Kata мын э, te 
Evnotia fezuosa Kitz, Fm. Мозтерт, Bacitlar, (1930) 185, fur. 268 
Valve linear with parallel margins, flexous, with undulate and 
capitate ends. Length, 0.1 mm; breadth, 0,0028. Strie 18 in 
0.01 mm. Common. 


EUNOTIA TENELLA (Grea) Huit, Pit 


Ln 
Ewnotia tenella (Gran) iust, Pa, Husreor, Bacillar. (1520) М8, 
fig. 220, 
Valve minute, linear, arcuate, and slightly attenuate. Length, 
0.023 mm; breadth, 0.0034. Strie 25 іп 0.01 mm. Uncommon. 
Known from marshy waters. 


COCCONFIS FLACENTULA (EN. IUTPTA (кыз Cewe. 
Сөкеенгін placenteta (Еке) var. eugtypta (EM) Clove, Fa Hus- 
TEDT, Васййәт, (1970) 190, fig. 262. 

Valve ovate, crossed by ten broad, longitudinal, blank, un- 
dulating bands. Length, 0.025 mm; breadth, 0.015. A fresh- 
water species. Reported from Biwa Lake, 

ACBNANTRES MINUTISSIMA Kats. vas. CRYPTOCEPEALA Crus. 
Acknaxthes minutissima Kite, var. cryptoecpheta Grun, PR Hes 
‘repr, Bacillar. (1920) 198, fig, 275. 

Valve Hincar-elliptie, gradually attenuate towards the ends. 
Upper valve with a narrow, linear, axial area. Lower valve 
with а large, outwardly dilated, central area, Stri very fine, 
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35 in 0.01 mm. Length, 0.017 mm; breadth, 0.0025. Common. 
Reported from Kizaki Lake, 
ACRNANTRES PINNATA Wh JAPONICA Bast, 
Achvanthes pinnata Hust, var. japonica Повтыт, Васак. ava dem 
Aokikosee in Japan 161, pL 6, figs. 12-26. 

Valve minute, ovate with broad ends. Upper and lower valves 
with linear axial areas. Striæ radiate, 18 in 0.01 mm. length, 
0.006 mm; breadth, 0.0028. Common. Reported from Aokiko, 
Kizaki, and Biwa Lakes, 

ACRNANTUZS CLEVE! Gren. 
Achnanthee Clevei Gran., Ға. петог, Басат, (1930) 203, fg. 294. 


Valve lanceolate with attenuate ends. Length, 0.013 mm; 
breadth, 0,005. Not common. Reported from Biwa Lake. 
ACBNANTHES LINEARIS W, эми, var NIPPONICA vat, nor, Pinte 1, An. М ond 30. 

Valve linear with broad rounded ends. Upper and lower 
valves with narrow, linear, axilar areas. Central атса of the 
lower valve with somewhat dilated strie. Length, 0.015 mm; 
breadth, 0.0034. Stris 28 in 0.01 mm. Not common. 
ACONANTHES RIZAKE винные, Pine 3, ге. 

Achnanthes Кашы. Skvoxrzow, 
Bg. 25. 

Valve clongate, gibbous in the middle with broad capitate 
ends. Upper valve with narrow, linear, central and axilar areas. 
Lower valve with a rectangular centra! area. Length, 0013 
mm; breadth, 0.0025. Known from Kizaki Lake. Uncommon, 
ACUNANTEES OKAKURA өр. mov. Fiste 1. af. 15 

Valve linear-elliptic, attenuate towards the ends. Upper and 
lower valves with narrow, linear, central and axiat areas, Strie 
slightly radiate. Length, 0.011 to 0.013 mm; breadth, 0.0028 
to 0.003. Uncommon in Ikeda Lake. A distinct species akin 
to A. linearis. 

RUOICOSERENIA CURVATA (Kite) Gran, 
Rhoicorphenia curvata (Kita.) Grun, Fe Hust, Ват, (1930) 
21, fig. ап, 

Valve clavate, attenuate towards the ends. Length, 0.04 mm; 
breadth, 0.0068. Upper valve with narrow axial area and pa- 
rallel at . Lower valve with elongate central area. Common. 
Reported from Kizaki and Biwa Lakes. 


jatoms Kizaki Leke (1986) pl. 2, 
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MASTOGLOIA ELLIPTICA Анын vat, DANSPI атаана) Gran, Piate 
Maetogloia elliptica Agardh var. dansei (Thwaites) Grun, Ға Hus- 
EDT, Discillar. (1930) 217, fig. 318. 

Valve linear-elliptic with cuneate ends. Length, 0.037 mm; 
breadth, 0.01. Striæ 15 in 0.01 mm. Uncommon. Common in 
brackish or almost fresh water. 

AMPSIPLEURA PELLUCIDA кїн. 
Amphiplewrn pellucida Kits, Fm. Hustror, Beciltar. (1920) 218, 
fig. 321. д 

Valve linear-lanceolate with acute ends. Length, 0.085 mm; 
breadth, 0.008. Common. Known from fresh or slightly brack- 
ish water. Reported from Kizaki Lake, 

AMPHIPLEURA PELLUCIDA Hite var, RECTA Kit. Piate 3, ве ы. 
Amphiplewra pellecióa Kits. var. vecta Kiron, Journ, Quekett 
‘Microsc. Club (2) 2, 21, pl. 4, fig. 4. 

Valve lincar with gently cuneate ends. Length, 0.185 to 0.224 
mm; breadth, 0.018 to 0.02. Stria: longitudinal, 25 to 30 in 0.01 
mm. Puncta 25 to 30 in 0.01 mm. Common, Reported from 
Kizaki and Biwa Lakes. Found by Kitton in Nipponese oysters, 
FRUSTOLIA VULGARIS төнө. 

Fruatulia vulgaris Thwaites, Ра. Hust, Bacillar, (1920) 221, 
fg. 321. 

Valve narrow-lanceolate with subrostrate, obtuse ends. 
Length, 0.049 mm; breadth, 0.0085. Uncommon. Reported 
from Kizaki Lake. 

FRUSTULIA REOMBOIDES (hc) de Toot var. SAXONICA CR 
ҰНАТА A. Mater. Play аш, 1 
‘Fruntulia vhosiboídes (Ehr.) de Toni var. aazowica (Rabh.) de Toni 
opitata А. Mayer, FR. Husrror, Bacillar, (1030) 221, 

Valve lanceolate with vostrate ends. Length, 0.054 mm; 
breadth, 0.014. Strie 24 in 0.01 mm. Common. Reported 
from Kizaki Lake. 

FROSTULA RUOMBDIDIS (DM) de Ted vur. AMPHIELEUROIDES Cree. Pio & 
Frustulia rhomboides (Eh) de Toni таг. amphipleuroides Grun, 
Ft. HusttoT, Bacillar. (1930) 221, fig. 326, 

Valve lanceolate with attenuate ends. Central nodule large, 
elongate, Median jine slightly eccentric. Length, 0.127 mm; 
breadth, 0.017. Uncommon. Reported from Kizaki and Biwa 
Lakes. 
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<їковзсил KOTIIMCI (Gren) C Pale 1, de 
бутәндта Кёр (Grun.) Cleve, Fe, Husreor, Pee, (1990) 
224, fg. 333. 

Valve sigmoid, lanceolate, with seute enda. Length, 0.153 mm; 
breadth, 0.018, Transverse strio slightly radiate in the middle, 
15 to 18 jn 0.01 mm; longitudinal stris 28 to 30 in 0.01 mm, 
Valves of Nipponese specimens are larger than those of the tyne 
from Europe. Common. Reported from Kizaki and Biwa 
Lakes. 
стпозгома ACUMINATUM (Rie) Rubh, Pista 3, те. 
dum (Kütz) Rabb. Fx Husvevt, Bacillar, (1930) 


Gyrosigma аси 
222, fig. 9%. 
Valve sigmoid, lanceolate, with acute ends, Transverse and 
longitudinal бігіз equidistant, about 18 in 0.01 mm. Common. 
Reported from Kizaki and Biwa Lakes. 
GEROSIGMA SPENCER (W, Smith) Cleve ver. ORASTURAE vars mer. Pinte 1, Өт.» 
er 

Valve linear-lancealate, sigmoid and obtuse. Length, 0.127 
to 0137 mm; breadth, 0.018 to 0.023, Transverse and longi- 
tudinal strie equidistant, 12 to 15 in 0.01 mm. Differs from 
var. Smithii Grun. in having robust strim. Common. 

CALONEIS BILICULA Ehr) Clove, 
Celoweis sicula (Fhe) Cleve, Ра. Toster, Bacitlar, (1990) 238, 
бр. 362. 

Valve gitbous in the middle, ends obtuse. Length, 0.034 mm; 
breadth, 0.008. Central area with a broad stauros. Strie 25 
in 0.01 mm, Not common. 

CALONEIS SILICELA (Ehe Cece vat, TOMIDA шен. 
Caloneis eilicda (Ehe) Cleve var. tumido Hust, Fa Мизттт, Ba- 
iar. (1990) 238, fig. 961. 

Valve gibbous in the middle and attenuate at the ends. 
Length, 0.076 mm; breadth, 0.013. Striæ 18 in 0.01 mm. Un- 
common. Reported from Biwa Lake. 


ear fe. ANGUSTA 


Valve linear with cuneate ends. Length, 0.072 mm; breadth, 
0.018. Siri 18 in 0.01 mm. The European forms are larger 
and broader. Ваго in Ikeda Lake. 

NEIDICM тї (Ear) Clare ver. AMPLIATA (Ear) Cleri. 
Neidium iridis (Eh) Clore var. ampliata (Ehr) Cleve, Fa. По 
теот, Bacitlar. (1920) 245, fig. 381. 
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Valve narrow, elliptic, with broad, subrostrate ends. Length, 
0.059 mm; breadth, 0.013. Strie 18 in 0.01 mm. Common. 
NEDIN АРҒІКЕ (Ehe) Cleve ты, AMPHIRTNCECS (Ebr) Clore. Dite ddr 
jum afine (Ehr.) Clove var. amphirhynchus (Ehr.) Cleve, Fa 

Museo, Bscillar, (1920) 243, fig. 311. 

Valve linear with protracted and rostrate ends. Length, 
0.098 mm; breadth, 0.02. Striæ 21 in 0.01 mm. Common. 
Мазм ORL:QUESERIATUB А. $. war. NIPPONICA Әлен. 

Neidium obliguestrigtum A. 8, var. nipponica Suvontzow, Diatoms 
Kisaki Lake (1936) pl. 4, fure. Б, 22. 

Valve lanceolate, gradually attenuate towards the ends or 
slightly subrostrate, Length, 0.085 mm; breadth, 0.022. $га 
oblique, 18 in 0.01 mm. Common. Known from Kizaki and 
Biwa Lakes. 


NEIDIUM DUBIUM. (Ebr) Сит 
Neidium dubium (Ebr) Cleve, Fm. Повтот, Daeillar. (1920) 246, 
fig. 388. 

Valve elliptic with obtuse and subrostrate ends. Length, 0.042 
mm; breadth, 0.018, Strix fine, 25 in 0.01 mm. Reported from 
Kizaki Luke. 

NEIDIUSE DUBIUM (Ebr) сөне ta, CONSTRICTA Mastede Plate 1, dg. 1 
Neidium dubium (ЕМЕ) Clove fo. conatricta Псзттот, Bacillar. (1930) 
246, fig. 384%. 

Differs from the type in its constricted margin. Length, 0.037 
mm; breadth, 0.015. Strix 18 in 0.01 mm. Common. Reported 
from Biwa Lake. 

DIELONTIS OVALIS CH) Clee, Plate 1, Mg. 8. 
Diplonei ovatis (Hile) Cleve, Fr. Muster, Barillar. (1930) 249, 
fig. 390. 

Valve broad-clliptic. Central nodule large, rounded. Trans- 
verse rows of alveoli 10 to 12 in 0.01 mm. Length, 0.034 to 
0.079 mm; breadth, 0.012 to 0.013, бітіг 10 to 12 in 0.01 mm. 
Uncommon. Reported from Kizaki, Aokiko, and Biwa Lakes. 
DIPLONEIS OVALIS (Hin) Clare var. OMLONCELLA (Мр Сене. 

Piploncie ovalis (Не) Cleve var. oBlongella (Naegeli) Cleve, Fa. 
Hesrevt, Bacillar. (1930) 249, fig, 391. 

Valve linear-elliptic. Length, 0.017 mm; breadth, 0.0068. 

Strie 15 in 0.01 mm. Uncommon. Reported from Biwa Lake. 
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BiFLONEIS ELLIPTICA (Kete) сөне var. LADOGENSIS Cree, 
Diploncis eliptica (Kütz.) Cleve var. fadagensin Cleve, Pe. Husrror, 
Васак, (1930) 250, fig. 200, 

Valve elliptic with broad, rounded ends. Transverse coste 
8 in 0.01 mm, irregularly anastomosing with a few, longitudinal, 
undulating coste. Length, 0.051 mm; breadth, 0.034. Strix 8 
in 0.01 mm. Uncommon. Reported from Kizaki Lake. 
DIPLONCIS SMITE (Beko Cleve var. NIFPOSICA затен 

Diploneis Smithié (Breb) Cleve var. nipponica SXVORTZOW, Diatoms 
Kizaki Lake (1930) pl. 2, Agr. 1, 9. 

Valve cliptic with а small, quadrate, central nodule. Fur- 
rows arcuate, closely following the central nodule. Coste alter- 
nating with double rows of alveoli. Length, 0.073 mm; breadth, 
0.034. Not common. Reported from Kizaki Lake. 

DULONEIS PUELLA баалан) Clove, Pate 4. te 2. 
Diploneis puelle (Schumann) Cleve, P. Ноутеот, Bacillar. (1920) 
250, fig. 304. 

Valve elliptic with broad, rounded ends. Central nodule 
small, quadrate. Furrows narrow. Coste 18 in 0.01 mm. Al- 
veoli indistinct, Differs from the type in having broad, round- 
ed ends. Length, 0.015 mm; breadth, 0.0068. Strie 18 in 
0.01 mm. Common in Ikeda Lake. Reported from Kizaki and 
Biwa Lakes, 

DIPLONEIS OCULATA (Bk) Сек 
Diploncis oculata (Breb.) Cleve, Fg. Juster, Пасіаг. (1020) 250, 
fig. 392, 

Valve elongate-ellintic. Length, 0.017 mm; breadth, 0.0068. 
Central nodule «mall. Costa 15 to 18 in 0.01 mm. Common. 
Reported from Kizaki and Aokiko Lakes. 

ETAURONEIS PEENICENTERON E. i. CRACILIS Dip. 
Stavroucis phrnicenteren Ebe, £o. graci 
eillar. (1030) 255. 

Valve lanceolate with long-attenuate ends, Length, 0.081 mm; 
breadth, 0.015, Striæ 18 in 0.01 mm. Common. 

STAURONEIS SIGNATA (otto вө. 
Stovroneie phamicenteron Ehr. var 
Asien (1992) 45, fir. 149, 18 

Valve lanceolate with a broad middle part. Length, 0.093 to 

0.15 mm; breadth, 0.015 to 0.035, Stri 18 іп 0.01 mm. Stau- 


Dip, Tw. Hustest, Ba- 


mata Meisten, Kicsenlgem көз 
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ros broad with marginal, alternately longer and shorter stris. 
Rare, Reported by Fr. Meister in Ta-Hu and Kuang-Fong in 
China, and by me in Great Hingan, northern Manchuria, and 
at Seiriari in Chosen, Nippon. 

BTAURONEIS BICNATA (inter) mab. fe. CRACILIS fe. төт, 

A form with a smaller and narrower valve. Length, 0.093 
mm; breadth, 0.015. Stria 18 in 0.01 mm. Not common. 
STAURONENS ANCEPS Ex, 

Stouroncit anceps Ebr, FR Hustent, Bacilar. (1980) 256, fg. 406. 


Valve lanceolate with rostrate ends. Length, 0.001 mm; 
breadth, 0.012. Common. Reported from Kizaki Lake. 
STAURONFIS ANTEPS ar. fe. GRACILIS (Ehe) Clare, 


Stauroneie anceps Ehr. fo. gracilis (Ehr.) Cleve, Fx. Hustzot, Ba- 
«Шаһ. (1920) 256, fg. 406. 


Valve lanceolate, with very fine гігіт, Length, 0.052 mm; 
breadth, 0.015. Not common. Reported from Kizaki Lake. 


ANONEONEIS кхилз (KIM) Сиз 


LANCEOLATA A, Maer. 


de 


Алатаоле{в сайа (Kitz) Clove var. lanesolata. A. Mayer, Fn. Hos 
тыл, Bacillar. (1900) 264 


Valve lanceolate with protracted ends. Length, 0,027 mm; 
breadth, 0.005. Stria very fine, about $0 іп 0.01 mm, Uncom- 
mon. Reported from alpine regions. 


БАУШАЛА CUSTIDATA Kitz Piate 4, fe. a. 
Navicula cuspidata Kütz., Үл. Hustevr, Васак, (1920) 268, fig. 433. 


Valve rhombic-lanceolate, with acute ends. Length, 0.085 
mm; breadth, 0.03. Common. Reported from Kizaki Lake. 


NAVICULA MACOPEILA (Gran) Gere ты, OKAMURA: var. ner. Plats û, Bj. 

Valve linear-lanccolate, with parallel margins in the middle 
and subrostrate, obtuse ends. Length, 0.068 mm: breadth, 
0.017, Strim 13 to 14 in 0.01 mm. Differs from the type іш 
having obtuse ends and broader striz. The type is known from 
brackish water. 


WAVICULA VENTRALIS Keane ver. OKAMURA var, pev. Piela 1, Bri. 17 and 18 

Valve gibbous in the middle, with broad capitate ends. 
Length, 0.013 to 0.018 mm; breadth, 0.005,  Striz 25 to 30 in 
0.01 mm. Median line straight, axial area moderately broad, 
dilated in the middle, Central area a broad stauros, widened 
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and trancate outward, Differs from the type in its shorter 
ends. Common. 
YAVICCLA UTICA каз. 

Navicula тыйса Kitz, Fw. Husreor, Bacillar. (1920) 274, ig, 4580, 

Valve Janceolate, with obtuse ends. Length, 0.015 mm; 
breadth, 0.006. Not common. Reported from Kizaki Lake. 
NAYICULA PUPOLA Kite vr, CAPITATA Tint 

eviews pupula Kutz. var. cepitot Ft. Huston, Bailar. (1930) 
281, б. 407, 

Valve Jinear-lanceolate, with broad capitate ends. Length, 
0.037 mm; breadth, 0.0085. Strix 18 to 20 in 0.01 mm. Com. 
mon. Reported from Kizaki and Biwa Lakes. 

NAVICULA PEPELA Xii. ver. ELLIPTICA Wast. Piste 1, Ay. 3. 
Novicwa puputa Kits, var, elliptica Yr. Husttor, Baeillar, (1930) 
282, fig. 407 

Valve minute, lanceolate amd obtuse, Length, 0.013 mm; 

breadth, 0.005. Stri 24 to 25 іп 0.01 mm. Not common. 


NAVICULA PUPULA Kite. ver, RECTANGULARIS. (Gen 
Noviews pupula Kitz, var, rectangularis (Greg) Grun, Ға. Hoe 
"zer, Bacitiar, (1930) 281, fig. 4070. 

Valve linear, with parallel margins and broad, obtuse ends. 
Length, 0.039 mm; breadth, 0.01. Strix: 18 in 0,01 mm, Com- 
mon. Reported from Kizaki and Biwa Lakes. 
NANICULA SUBTILISSDIA Cove var. Азин ves mune Т) 

Valve slightly siliceous, linesr-lanceolate, attenuate at the 
broad, subcapitate ends. Length, 0.017 mm: breadth, 0.003. 
Differs from the type in its broad, subeapitate ends. Not 


NAVICULA. RBYXCHOCEPHALA Rte 
Nasicwa rkynckoeephala Kitz, Ук. Husreor, Baeillar. (1930) 296, 
б. 501. 

Valve lanceolate, with attenuate ends, Length, 0.042 mm; 
breadth, 0,0085. Strie 12 in 0,01 mm. Common. Reported 
from Kizaki and Biwa Lakes. 

NAVICULA ROSTELLATA Kate 
Navicula rostetlota Kütz, Fa. Hestenr, Bacillar, (1830) 291, fig. 502, 

Valve lincar-lanceolate, gradually attenuate towards the ends. 
Length, 0.037 mra; breadth, 0.0085. Striæ 12 in 9.01 mm. Not 
common. Reported from Kizaki Lake. 
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NAVICULA HCNCARICA Gran, vet. CAPITATA Far Germ late 1 fe 3 
Капеш kungarice Crun. var. capitata (Бағ) Cleve, FR. HustroT, 
Bacillar. (1930) 298, fig, 503, 

Valve elliptic-laneeolate, undulate with rostrate ends. Length, 
0.017 mm; breadth, 0.005. біліс: 9 in 0.01 mm. Common. 
NAVICUDA RADIOSA Mate 

Noviewls radiosa Kitz, Ев. Husteor, Dacillar. (1020) 299, fg. 513. 

Valve narrow, lanceolate, gradually tapering from the middle 
to the subacute ends. Length, 0.091 mm; breadth, 0.01. Strie 
9 to 10 in 0.01 mm, Not common, Reported 1rom Kizaki Lake, 
NAVICULA RADIOSA Көз. fo NIPPONICA Sur. 

Navicula radiosu Kutz. to. mippenica Sxvontzow, Diatoms Liwa Lake 
(1930) pl. 2, fg. 2: wh 13, ба. 20. 

Differs from the type in having a narrower valve. Length, 
0,042 mm; breadth, 0.006. Striæ not striolate, 12 in 0.01 mm. 
Not common. Known from Biwa Lake. 

NAVICULA FALATSIENGM trim. var. LANCEOLA Grom. ste 1, ваз 
Nevicula fotoisicnsis Gron. vee, tanceeta Grun, Fn. Noster, Bacil- 
lar. (1880) 202, fig. 524. 

Valve narrow, lincar-lanccolate with rostrate ends, Central 
arca narrow, striæ slightly vadiate, Length, 0.023 mm; breadth, 
0.005. Бігіз 18 in 0.01 mm. Reported from Kizaki Lake, 
RAVICELA ANCLICA вањ. Pile 3, Se. 12 

Navicula anglica Reis, Pa. Husrepr, Bacillar. (1990) 309, figs. 630- 
s 

Valve elliptic with subrostrate ends, Length, 0.022 mm; 
breadth, 0.009. Strix 13 in 0.02 mm. Rare. Known from 
Kizaki Lake. 

NAYICHLA CASTRUM кы. 
atrum Ebr, Ұя. Пезтерт, Pacillar. (1930) 305, fig. 527, 

Valve elliptic with subrostrate ends. Біте radiate in the 
middle, alternately longer and shorter, Length, 0.037 mm; 
breadth, 0.015. А fresh-water species. 

LANCEOLATA (Agri Rite Tite de 35, 
Navicula lanceolata (Agardh) Kût, Еп. Musteos, Bacillar, (1020) 
205, fg. 540. 

Valve lanceolate with attenuate ends, Length, 0.027 to 0.042 
mam; breadth, 0.0068 to 0.0085. Stris lineolate, radiate, 15 in 
0,01 mm, Common, Reported from Kizaki Lake. 
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BAYICOLA DASTA Pant fe. MINOR fe. ner, Plate 1, dg. м. 

Differs from the type in having minute valves. Length, 0.042 
тип; breadth, 0.009. Strix lineolate, 12 in 0.01 mm. Not com- 
mon. 

NAVICULA EXIGUA (Cr) 9, иш 
Navicula єтїйжа (бер) 0. МОШ, Fe Husreor, БасШағ, (1930) 
205, бе. 59, 

Valve lanceolate with rostrate-capitate ends, Length, 0.023 
mm; breadth, 0.0085. Strim radiate, 12 in 0.01 mm. Three 
median strie much shorter than the others. Not common. 
Reported from Kizaki and Biwa Lakes. 

NAVICULA GLOBULIFERA Bant, чөт. SIPFONICA зеді 
Navicula plobulifera Hust. var, nipponica Sxvonrzow, Diatoms Kizald 
Lake (1906) pl. 2, fig. 10. 

Valve lanceolate, attenuate. Length, 0.059 mm; breadth, 
0.0068 to 0.007. Strim radiate, 11 to 12 in 0.01 mm, Not com- 
mon. Reported from Kizaki Lake. 

NAVICULA TUSCULA (Ebr) Cren. Tate 1. Be: 1. 
Navienta һасша (Ebr) Gro, Ек. Husmor, Dacitlar. (1030) 308, 
fig. 552, 

Valve elliptic protracted ends. Length, 0.062 mm; 
breadth, 018. Strie crossed by sovoral, irregularly undulating, 
longitudinal bands, 11 in 0.01 mm. Common in Ikeda Lake. 
Known from fresh and slightly brackish water. 


NAVICULA IRAR Sts IPPONICA ver nar. Piate 1, Be. 10. 

Valve lincar-eliiptie, slightly attenuate towards the broad, ob- 
tuse ends. Length, 0.018 mm; breadth, 0.0038, Axial arca nar- 
row, central area a broad, triangular stauros, Strie very fine, 
about 35 in 0.01 mm. Differs from the type in being smaller 
and having finer strin. The type is known from Biwa Lake. 
INAYICOLA INDIA Gron- ver. OKAMUTUE. var. тет. Plate 1, fs 29. 

Valve linear-elliptic, broad and obtuse, Length, 0.012 mm; 
breadth, 0.005. Striz radiate, about 24 to 28 іп 0.01 mm. Dif- 
fers from the type in the undulate valve. Rare. Navicula 
minima Grun. is reported from Europe. 

vm. late 1. Bes 29 
з SxvoRtzow, Diatoma Kizaki Lake (1936) pl 2, 


мамо ATOMARIUS 
Navicula atoma 

fig. 13 
Valve linear, convex and obtuse, Length, 0.009 mm; breadth, 
0.0036. Strir very fine, about 40 in 0.01 тап, Central area 
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broad, axial area narrow and linear. Not common. Reported 
from Kizaki Lake, 
PINNULARIA MICROSTAURON (e) Chr. Роме д, ак. 
Pheeslaria wilerostavron (Еһ). Cleve, FR. Hrsrros, Bacillar. (1930) 
320, fig. 582- 

Valve linear-lanceolate with neatly parallel margins and ros- 
trate ends. Length, 0.039 mm; breadth, 0.01. Striæ 12 in 0.02 
mm. Not common. Reported from Kizaki Lake. 

PINNCLARIA RARELICA Сим tar JAPONICA Her. 
Pinwlavia haretiea Cleve vaz. japovice Husrrot, Macillar. avs dem 
Aokikosee in Japan 165, pl by fg. 3. 

Valve linear with broad and obtuse ends. Length, 0.054 mm; 
breadth, 0.013. Common. Reported from Aokiko, Kizaki, and 
Biwa Lakes, 

PISNULARIA LEGUMEN She. 
Pinnularia legumes Ebr, FR Husteor, Bacillar, (1930) 302, fig. Uf. 

Valve Iinear-lanceolate, triundulate with capitate ende. 
Length, 0.096 to 0.0119 mm; breadth, 0.012 to 0,017. Stria 9 
jn 0.01 mm. Common. Reported from Kizaki Lake, 
PIWNCLARIA MICROSTACRON 

Pienularia mierostauren (ЕМ) Clove var, 
Distams Kizaki Lake (1036) pl 6 йк. 7. 
Pinnularia divergens W, Smith var. japonica Meisten, Beiträge mar 

Bacillar, Japans 2 (1914) 299, pl. 8, fig. 9 (oot 8). 

Valve lincar-lanceolate with attenuate snd truncate ends. 
Length, 0.047 mm; breadth, 0.01. Striæ 12 10 15 in 0.01 mm, 
‘Axial area in the middle dilated to an elliptic space only on one 
side to the transverse fascia, Not common. Known from tbe 
Botanical Garden of Tokyo and from Kizaki Lake. 

PIUNDLABIA PLATTCEPHALA (2353 Clot, 
Pinnularia platycepka!a (Ehr.) Cleve, Ек. Hvstept, ВасіПаг. (1930) 
306, fig. 698. 

Valve lincar, slightly triundulate with subcapitate ends. 
Length, 0.086 mm; breadth, 0017. Strie 9 in 0.01 mm. Nol 
common. Known from Kizaki Lake, 


Cheva tat. KIZAKENSIS Заноне 


izakensie Suvontzow, 


PUNNULARIA BOREALIS ЕМ. Pets f Mg. E and £1, 
Pinmularia borealis Ebr. FR HUSTED, Bacillae, (1930) 326, fig. 897. 
Valve linear or linear-elliptic with broad ends. Length, 0.042 
to 0.051 mm; breadth, 0.006 to 0.01. Strix robust, slightly rs- 
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diate, 6 in 0.01 mm. Common. Known from Kizaki and Biwa 
Lakes. 
PINKULARIA GIDEA эл, 

Pinnularia gibba Ehr., Fa. Husrtoz, Baeillar. (1920) 327. fig. 600. 

Valve linear, gibbous ín the middle and with capitate ends, 
Length, 0.059 to 0.083 mm; breadth, 0.0085 to 0.012, Strim 9 
to 10 in 0.01 mm. Common, Reported from Kizaki and Biwa 
Lakes. 

TINNULAMA CIA ғы, fo, SUBENDULATA Stayer 
Pinnularia gibba Ehr. fo, eubundulata Mayer, Ға. Husrtor, Dacill 
(1930) 327, fig, 601. 

Differs from the type in its slightly undulate margins, 
Length, 0.06 mm; breadth, 0.0085 to 0.009, Striæ 11 to 12 in 
0.01 mm. Common. Known from Kizaki Lake. 

HINXCLARIA GIDBA Ем, эг. MIPTONICA Siret. 
Pinnularia gibba Ehr. var, nipponica Skvontzow, Dintoms Киз 
Таре (1936) pl. 1, fig. 10. 

Valve slightly triundulate with capitate ends. Length, 0.098 
mm; breadth, 0017. Strim 9 to 10 in 0.01 mm. Differs from 
specimens in its broader valves. Nol common in Ikeda 


FIXNULARIA GIDA Fr. ver. ORAMURA vat. төт. Plate 2, Ox 1. 

Valve almost linear with broad, rounded ends. Axial area 
lincar in the middle, forming a broad transverse fascia. Length, 
0.057 mm; breadth, 0.012. Strive 10 to 11 in 001 mm. Differs 
parallel margins and its small size, Com- 


PIVNULARIA LICMITICA Cleve. Plate 6, ве. 
Pinnuloria Honitica Cleve, A. Scmumr, Atlas Distam. (1916) pl. 213, 
fig. T. 

Valve rhombic-lanceolate, gradually tapering from the middle 
to the subacute ends. Length, 0.076 mm; breadth, 0.018. 
Strie radiate, 12 ín 0.01 mm, with two, distinct, longitudinal 
lines. Common. Known as a fossil in Nipponese lignite and 
living in Kizaki Lake, 

FINNULARTA BUSTEDTI beter var, NIPPONICA var. кет, Plate 1, Be- € 

Valve linear, slightly undulate in the middle, attenuate to the 
capitate ends, Length, 0.205 mm; breadth, 0.025. Strie 6 
іп 0.01 mm. Longitudinal bands distinct. Common. It differs 

аа 
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from the type in its more robust strite and broader valves. The 
type is known from Canton River, China. 


FINNULARIA MAJOR (ite) Geen 
Pinnularia major (ttr) Cleve, Fr. Hustepr, Bacillar. (1920) 331, 
fig. 614. 

Valve lincar, gibbous in the middle and at the rounded ends. 
Length, 0.147 mm, breadth, 0.022. Median line not complex, 
Strie 7 in 0.01 mm, crossed by a narrow band. Common. Re- 
ported from Kizaki Lake. 

PINNULARIA VIRIDIS (lush) Ehr. vet. FALLAX Cera, 
Pinnularia viridis (Nitzsch) Ehe. var. {айат Cleve, A. Semumr, 
Atlas Diatoms (1818) pl. 49, fig. 26; pl. 46, figs. 10, 11. 

Valve elliptic-linear. Length, 0.085 mm; breadth, 0.019. 
Striæ almost parallel, 9 in 0.01 mm, unilaterally interrupted. 
Common. Reported from Kizaki and Biwa Lakes. 

PINNCLARIA GENTILI9 {Denk} Cleve 
Pinrataria gentitis (Donk) Cleve, FR. Нозтерт, Bacillar, (1990) 205, 
fg. 618. 

Valve linear with parallel margins and broad, rounded ends, 
Length, 0.22 mm; breadth, 0.032. Strie б іп 0.01 mm. Median 
line complex. Not common, 

PONNULARIA KIUSICENSIS ap. mov. Pinte 3, 8.4. 

Valve lincar-lanceolate with broad, subcapitate ends. Length, 
0.078 mm; breadth, 0.013. Median line filiform. Axial arca 
distinct, in the middle dilated to an elliptic space, on one side 
to a transverse fascia, Strim 9 in 0.01 mm, divergent in the 
middle, convergent at the ends, with a distinct, longitudinal 
band. Differs from P. rangoonensis Grun in its distinct band. 
Common. 

AMPHORA OVALS Hate, 
Amphora ovalis Kite, Ға. Hustent, Bacillar. (1920) 342, fig. 60 

Frustule robust and ovate, Length, 0.083 mm; breadth, 0,037. 
Strix 910 10 in 0.01 mm. Common, Reported from Biwa Lake. 
AMPNORA OVALS Kate forme CRACILIS Kete. 

Amphora ovalis Kitz, A, Бенышт, Atlan Diatom, (1875) pl 24, 
fig. 101. _ 

Differs from the type in its narrower valve. Length, 0.027 
mm; breadth, 0.005. Strie 14 to 15 in 0.01 mm. Common, 
Known from Kizaki Lake. 


Ehrenberg, Misrogeclorie (1854) $3, pL 2, fig. 7. 
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AMPHORA OVALIS каш. vat. LIBYCA. (ur) Clee 
Атропа уса Eht. А. canos, Atlas Билет, (1815) pl. 28, Ag. 
Valve lunate. Length, 0.045 mm: breadth, 0.022. Central 
area distinct on the dorsal side, with an irregular blank band 
across the striæ, Uncommon in Ikeda Lake. Reported from 
Kizaki and Biwa Lakes. 
AMPDORA OVALIS хш. ver. PEDICULUS КМ. 
Amphora ovatis Kite, war. pediculus Kitz, FR. Hosrent, Басат, 
(1050) 843, fig. 629. 

Valve lunate. Length, 0.012 mm; breadth, 0.0034. Central 
area distinct. Uncommon. Known from fresh and slightly 
brackish water, Reported from Kizaki and Biwa Lakes. 
AMVEORA NORMANI Hann, Pinte 1, Br. 22 

Amphora Normani Rath, FR. Busrtor, Daeillar. (1930) 240, fip. 620, 

Valve lunate with undulate dorsal and ventral sides and eap- 
itate ends. Length, 0.017 mm; breadth, 0.0085. Strie 15 in 
0.01 mm. Known from alpine regions, Reported from Kizaki 
Lake. 

CYMIELLA XICROCUFZALA Gran. 
Cymbella microcephala Grun, Fe Иоатшт, Zaciltar. (1390) 251, 
fig. 637. 

Valve slightly asymmetric, lantcolzte, with subcapitate ends. 
Length, 0.017 тата; breadth, 0.0034. Striæ very бле, 30 in 0.01 
mm, Not common. Known from Kizaki Lake. 

CTWDELLA LEFTOCEROS (FOr) Gron, Piste Lt. 8. 
Cumbetia leptoceros СТА) Grun., Fa, Hostzor. Bacitiar, (1920) 353, 
fg. 645. 

Valve asymmetric, lanceolate, with slightly gibbous ventral 
margin. Ends attenuate and obtuse. Length, 0.034 mm; 
breadth, 0.01. Strix 12 in 0.01 mm. Not common. 

CTMBELLA ALPINA Cran. fe, NIPPONICA fo. nor. Plate 1. fg. 6 

Velve slightly asymmetric, lanceolate, with obtuse ends. 
Length, 0.04 mm; breadth, 0.0085. Stríe lineclate, 12 in 0.01 
mm. Differs from the type in the number of strim. Not com- 
mon. 

CTMDELLA METEROPLEURA Tar. ves. MINOR Clore 
Cymbella sp, A. Sensor, Atlas Diatom (1875) ph 9, figs. B1, B2. 

Valve slightly asymmetric, with rostrate and truncate ends. 
Length, 0.074 mm; breadth, 0.022. Strie 9 in 0.01 mm. An 
Arctic species. Reported from Kizaki and Biwa Lakes, 
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CTMBELLA PROSTRATA (Bethel) Clave, 
Exeyonema prostratum Wate, A. SCHMIDT, Atlas 
pl 10, бел. 64-69. 
Valve strongly asymmetrie, with obtuse ends. Length, 0.037 
mm; breadth, 0.01. Striæ striolate, dorsal and ventral 9 in 0.01 
mm. Common. Reported from Kizaki and Biwa Lakes. 


CTMBSLLA TURGIDA (Greg) Cler fe. MINOR fe, ner. ate 1, Bg. 18- 
Valve slightly asymmetric, lanceolate, gradually taperifg from 
the middle to the obtuse ends. Length, 0,02 mm; breadth, 0.006. 
Stri 12 іп 0.01 mm. The type is common in the Tropics. Our 
specimens are smaller than the type, Common. 
Сұмын YENTRICOSA Kite, 
Cymbella ventrizosa Kitz, Fr. Husrepr, Bacillar, (1930) 259, fx. 661. 

Valve jwnate, with gibbous ventral margin. Length, 0.017 
mm; breadth, 0.005. Strie 12 in 0.01 mm. Common, Re- 
ported from Kizaki and Biwa Lakes. 

CTHBZLLA GRACILIS (ам) Cleve. 
Cymbella gracilis (Rabb) Cleve, Ға, Лозтеот, Dacillor, (1930) 259, 
[X 

Valve elongate, narrow, with gently arcuate dorsal, and slightly 
arcuate ventral, margins, Length, 0.027 mm; breadth, 0.004. 
Strix 12 in 001 mm. Common, Reported from Kizaki Lake. 

Сумқала hybrida Gronow, CLEVE, Synopsis Navieul. Diatom. (1894) 
1, 166, pl. 4, fg. 23. 

Valve linear, almost symmetrie, with parallel margins and 
rostrate ends. Length, 0.064 mm; breadth, 0.012. Striæ finely 
punctate, 12 in 0.01 mm, Common. Reported from Kizaki 
Lake, Nippon, and from Hanka Lake, Siberia. 

CTMDULLA TURGIDULA Gro». Pinte 1, Se. 24. 
Cymbella twrgidva Grun, A. Senior, Atlas Diators. (1931) pl. 376, 
р В. 

Valve asymmetric, lanceolate, tapering from the middle to the 
obtuse ends. Ол the ventral side of the central nodule are two 
small puncta, ending the median strim. Common in Ikeda Lake. 
Reported from Kizaki Lake. 

CTMUELLA CTMDIFORSIS (Agarth 7 Kur) Van Mostek. 
Cymbella eymbiformis (Agardh? Kotz.) Vas Heunok. 


Valve boat-shaped, with slightly gibbous ventral margin and 
obtuse ends. Length, 0.068 to 0.091 mm; breadth, 0,015 to 0.017. 


atom. (1875) 
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Strie 6 to 9 in 0.01 mm. Qn the ventral side of the central 
nodule is an isolated punctum at the end of the median striæ. 
Very common. Reported from Kizaki Lake, 
CTMBELLA CISTULA (imp) Gres. 
Cymbella cistvla (Hemp) Gron, FR HUSTEDT, Bacillar. (1220) 363, 
fig. Cba. 

Valve bont-shaped. On the ventral side, near the central no- 
dule, the strim are interrupted by а marrow depression with 
five isolated puncta, Length, 0.042 mm; breadth, 0.01. Siri 9 
іп 0.01 mm. Common. Reported trom Kizaki and Biwa Lakes. 


CYMBELLA ASPERA (be) Close, Piate & fe. 2 
Cymbette espera (Ebr.) Cleve, Fa. Hoerror, Bacilar. (1520) 205, 
fig. єзї. 


Valve boatshaped, with arcuate dorsal margin, Length, 017 
mm; breadth, 0.034, Dorsal strig 5, ventral 8, in 0.01 mm. 
Puncta 12 in 0.01 mm. Common. Reported from Kizaki Lake. 
СТАРА AUSTRALIA A. S. 

Cymbella australica A. $, A, Scinmpt, Atlas Diatom, (1875) pl. 10, 
figs. 4, 35. 

Valve boat-shaped. Length, 0.091 mm; breadth, 0.022. 
Stri radiate in the middle, with a large stigma below the central 
module, 7 to 8 in 0.01 mm. Not common. Known from Aus- 
tralia, New Zealand, Nippon, and Hanka Lake, Siberia. 
COMPHONESIA ACUMINATUM Ebr. vaz. CORONATA (Etc) W. Seit. 


Gomphonema acenivatum. Ehr. var, coronata (Ehr) W, Smith, FR 
шетел, Басйіме, (1930) 370, fig. 684. 


Valve biconstricted, with apiculate apex, Length, 0.055 mm; 
breadth, 0.008. Common. Reported from Kizaki and Biwa 
Lakes. 

GOXPIONEMA AUGER Zh E 
Gomphonema agır Ebr. var, Gautier’ Van Heurck, Ға. Низтшл, 
Bacillar, (1900) 372, fi. 689. 

Valve biconsteicted, with broad apex. Length, 0.001 mm; 
breadth, 0.013. Strim 10 ín 0.01 mm. Common, Reported 
from Kizaki and Riwa Lakes. 
HONEMA AUGUR Ete. vec. OKAMURA 

Valve clavate, with truncate-apiculate apex and narrow base, 
Length, 0.037 mm; breadth, 0.015, Central area short, uni- 
lateral with two stigmata, Stria 9 in 0.01 mm. Not common. 


^ GAUTIER Yes Ненка Pate 1, te. 21. 
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Differs from variety Gauticri by the presence of two isolated 
stigmata. 
GOMPEONEMA INTRICATUX Xie. Plate 3. fg. T. 
Gorephoneme intricatum Kote, FR. Нозттот, Daciae. (1020) 315, 
fg. 697. 

Valve narrow-clavate, gradually tapering from the middle to 
the subacute ends. Apex broad. Length, 0.019 mı breadth, 
9,0068. Strix 9 іп 0.01 mm. Common. Reported from Kizaki 
and Biwa Lakes. 

GOMPITONEMA CONSTRICTCM Far, var. CAPITATA (Er) Cleve 
Gomphonena constrictum Ehr, var, capitata (Ebr) Cleve, FR TUS 
Teor, Dacillar. (1836) 377, бі. 71. 

Valve clavate, constricied, with broad capitate apex. Length, 
0.037 mm; breadth, 0.012. Common. Reported from Kizaki 
and Biwa Lakes. 

GOMPHONEMA VASTUM Har. var. MAXIMA Shorten. Pate 1, tz. & 
Gomphonema vastum Must. var, mazima Sxvosrzow, Diat 
Lake (1926) pl. Sy fig. Т. 

Valve narrow, lanceolate, gradually attenuate towards the sub- 
acute ends. Length, 0.037 mm; breadth, 0.006. Striæ 15 in 
0.01 mm, marginate, radiate at the ends, with à distinct isolated 
punctum, Common. The specimens from Ikeda Lake are smaller 
than the type from Biwa. 
GOWPTONMA CLOBIPERUM меме. Tate 1, 

Gomphonema globiferum Mursia, Beiträge zur Bacülar, Japavs 
(1914) 212, pl. 4, fiz, 18, 

Valve subtruncate, narrow-lanceolate, gradually tapering from 
the middle to the ends. Apex broad-eapitate, base subacute. 
Striæ slightly radiate, 12 in 0.01 mm. Median punctum distinct. 
Not common. Known from Suwa Lake, Nippon. 

COMPLONEMA IKEDA ap. mev. Pinto бат. 

Valve slightly clavate, lincartanceolate, gradually attenuate 
towards the subacute ends. Apex with a distinct bund, Length, 
0.062 mm; breadth, 0.0068. Striæ slightly radiate, 6 in the mid- 
dle, 12 in 0.01 mm at the ends. Central arca unilateral and the 
isolated punctum distinct. Common. Differs from С, bohemi- 
cum in its greater length and in the presence of the band in the 
upper part of the valve. 


ms Biwa 
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GOMPROREMA PUIGGARIANCN Gres, Plate 3, e 
Gomphonema Риіудатіенит Grum, Yam волк, Synopsis (1884 
1885) pl, 25, бе. 18. 

Vaive clavate, attenuate towards the ends, Upper part broad, 
lower part narrow. Length, 0.042 mm; breadth, 0.005. Stria 
marginate, parallel, 10 to 11 in 0.01 mm. Axial and central 
areas broad without isolated punctum. Differs from the type in 
its size and the number of strive, from G. Licenti Skv, in its 
marginal stri, 


ЕРЕМА ARCUS Kau. var. ALPESTRIS W. Sæ. Pinte 1. 
Epithemia argus Kitz. var, olpestris W, Sm, A. SCHMIDT, Atlas 
Diatom. (1904) pl. 251, figs 2, 3, 9. 
Valve lonate and obtuse. Length, 0,024 mm} breadth, 0.007, 
Strim 12 in 0.01 mm. Known from fresh water. 
(A ағыу Kat 


Бүйдеміз себна (Ем) Kitz, Ра. Моөтерт, Bneillar. (1930) 384- 
385, fig. 729a, b. 


"Valve luate, attenuate towards the obtuse ends, Length, 
0.076 mm; breadth, 0.013. Very common. Known from Kizaid 
Lake. 

EPITIENIA ZERA (hv) а PORCELLUS (Kate) Grom, 
Rpithemia zebra (Ehr) Kite, var. porceüus (Ке) Grun, FR. 
Hesret, Масат, (1900) 285, fg 7 

Differs from the (ype in its subcapitate nds. Length, 0.064 

mm; breadth, 0.008. Not common. Kwown from Biwa Lake. 


EPITIENIA SOREX KOU 
Bpithemia serez Kite, T. Нотт, Шае ае, (1030) 388, бе. 736, 

Valve boatsshaped, with arcuate dorsal side and rostrate- 
truncate ends. Length, 0.03 mm; breadth, 0,007. Common, 
Known from Kizaki and Biwa Lakes. 
RMOPALODIA PARALLELA (Gren) O. мал. Piate 4, tet 

Rhopatodia parallela (Grw.) 0. Malt, Fr. Kusrror, Bella. (1940 
389, fg. 135, 

Valve linear, 
margins, Length, 0.085 to 0.105 mm; breadth, 0.017 to 0.025, 
Strix 5 in 0.01 mm. Common, An alpine species, reported from 
Kizaki and Biwa Lakes. 


htly narrow-tanccolate with almost parallel 
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RHOPALODIA CIBBA (Бәз) 0. мы. 
Rħopalodia gibba (Еһ) O. MOI, Fe. Пизткют, Daeillar. (1920) 390, 
fg. 740, 

Valve lincar, arcuate on the dorsal side, straight on the ventral 
aide, reflexed at the extremities. Length, 0.085 to 0.29 mm. 
Common. Reported from Kizaki and Biwa Lakes. 

BHOPALODIA CIDDERULA (ENF) O, Mall. ver. YAN BECRCKI O, MOL Plate 1,85. M. 
Rhopaladia gitbervta (Ehr.) O. МӘН var. Van Heurcki О, Mil, A. 
Scnwior, Atlas Diatom. (1904) pl. 255, fig. 21; pl. 268, fig. 14, 

Valve lunate, arcuate on the dorsal side, parallel on the ventral 
side. Length, 0.034 mm; breadth, 0.007. Stri 18 in 0.01 mm. 
Common. A brackish-water diatom. 

ANTISCHIA AMPMIONYS (FB) Cron. 
Haxtzackin amphionye (ЕМЕ) Gren, FR, HUSTEDT, Dacillar. (1930) 
394, fig. 747, 

Valve linear-tanceolate, with abruptly attenuate and subros- 
trate ends. Length, 0.004 mm; breadth, 0.0068. Common. 
Reported from Kizaki and Biwa Lakes, 

TIAMTIMCHIA AMPUIOLYS Oe) Сет. yar, VIVAX (алба) Cree. Plate 3, fg. d 
Haxtzichia amphioxys (Ehr) Gran. var. vieaz (Hantzsch) Grun. 
Fr Muster, Bacillar, (1930) 594, fig. 750. 

Differs from the type in its longer lanceolate valve, tapering 
from the middle to the subacute ends, Length, 0.102 mm; 
breadth, 0.0085. Costa 7, stria: 18, іп 0.01 mm. Not common. 
NIRZSCHIA TAYMLIONELLA Munta var. DEDILIS (Ате) А, Maren. 

МїзеМе tryblimella Hasta. var. debitia (Arnout) А. Mayer, FR. 
‘Hostect, Baciliar. (1900) 400, fig. 769. 

Valve broad-clliptic with cuneate ends. Length, 0.02 mm; 
breadth, 0.0085. Coste 15 in 0.01 mm. Common. Reported 
from Biwa Lake. Known from brackish water. 

NITZSUDIA TRYDUIONELLA Masts. var, VICTORLE Crom, Fits 2, Br. и. 
Nitzsehia trybfionella Wane. var, Victori Grun, Ға, Gusteor, Ba- 
cillar. (1930) 299, fg. 758. 

Valve broad-clliptic, constricted in the middie part, Length, 
0.059 mm; breadth, 0.028. Coste 5 to 6 in 0.01 mm. Common, 
A brackish-water diatom. Known from Biwa Lake. 

NITISCHIA DISSIPATA (Kite) 6 
Nitzockia dissipata (Kitz) Grun, A, Scusmor, Atlus Diatom, (1921) 
pt 332, fig, 23, 

Valve narrow-lanceolate, with long capitate ends. Length, 
0945 mm; breadth, 0.005. Coste 6 to 7 in 0.01 mm. Strie 
indistinct. Common. Reported from Kizaki Lake. 
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NTTZSCRIA AMPMDBIA Cron. ғын tg. 
Nitzechia amphibia Gron, FR Hsrzor, Baeillar. (1930) 414, Ag. 193. 

Valve lanceolate, with subacute ends. Length, 0.013 mm; 
breadth, 0.0034. Common. 

NIILSCBIA DENTICULA Crew, Pate 1. Se- 11. 
Nitzschia denticula Gron, Ра. Rustzor, Bacillar. (1220) 401, fg. 780. 

Valve lanceolate, with subacute ends, Length, 0.028 m 
breadth, 0.006. Coste very distinct, 5 in 0.01 mm. Strim punc- 
tate, 15 іп 0.01 mm. Common. 

RIFZSCNIA BEIDENI зишет. 
Nitzechia Heident Meister, A. Scr, Atlas Diatom. (1924) pl. 351, 
fig. 1. 

Valve broad-lanceolate, with long, subacute ends. Length, 
0.013 mm; breadth, 0,0025. Costas very distinct, lang, length 
about one-half the valve breadth. Common. Known from 
Tokyo, Nippon. 

NMIYZSCHLA OUTUSA W. Smith var. SCALPELLIFORSM Gran, Plate 4, Hy. 2 
Nitzschia obtusa W, Smith var. 
Bacillar. (1000) 422, fig. 8114. 

Valve linear-lanceolate and slightly sigmoid. Length, 0.035 
mm; breadth, 0.0034. Coste 6 in 0.01 mm. Not соттоп. A 
brackish-water diatom. 

NITZSCHIA ACUTA Палит. 
Nitzschia acuta Hantzsch, Ға. Bosrtpr, Bacillar, (1930) 412, fg. 190. 

Valve narrow, linear-lanceolate, gradually attenuate towards 
the subeapitate ends. Length, 0.136 mm; breadth, 0.005. Coste 
Gin 0.01 тата. Common. Known from Kizaki and Biwa Lakes, 
каттаса 


colpelliformis Gren, Ет. Hostar, 


FRESTULUM (Eie) Cre өм, PERPUSILLA Rath) се 
ты 


оте 


Nitzschia frustum (Kitz) Gron, var. perpusilla (Rabb) Gran, 
VAN Hzunck, Synopsis (1884-1885) pl 99, fig. 6. 

Valve lanceolate with cuneate ends. Length, 0017 mm; 
breadth, 0.0034. Costa 12, strive 24, in 0.01 mm. Not common. 
Known from brackish water, 
Н 


NIZSCUIA OKAMURA өр. new, гї 

Valve sublinear or narrow-lanccolate, gradually attenuate to 
wards the subacute end. Length, 0.061 mm; breadth, 0.005. 
Costa 6 to 7 in 0.01 mm. Strix indistinct. This new species 
is intimately connected with М, gandersheimiensis Krasske. 


214 The Philippine Journal of Science w 


CYMATOPLEURA SOLEA (heen) W, Smib, 
Cymatopleuva solea. (Breb,) W. Smith, Ек. Husrzp, Bacillar. (1920) 
425, fig. 32a. 

Valve linear, constricted in the middle part. Ends cuneate. 

Not common. Known from Biwa Lake. 
SURIRELLA RODUSTA xar 
Surirclis robusta Ehr., Fa, Husteoz, Bacillar, (1920) 431, fig. 850. 

Valve elongate-ovate, one end much breader than the other. 
Length, 0.195 mm; breadth, 0.085. Coste robust, radiate at the 
ends. Psoudoraphe lanceolate, Common. Reported from Ki- 
zaki Lake, 

SURIRELLA ROBUSTA Ebr. fo, LATA Rast 
Surirelia табима Ehr. fo. lata Fe, Hosrzo, Bacillar. aus dem Aoki- 
kosee in Japan 169-270, fg. 1, 

This form differs from the type in its broader valves. Length, 
0.185 mm; breadth, 0.085, Common. Reported from Kizaki 
and Aokiko Lakes. 

SURIKELLA ROBUSTA Kar. var. SPLENDIDA (ENS Van eere 
Surirella robvsta Ehr. var. splendida (Ehr) Van Heurck, Fa Hes 
тғот, Bacültar, (1930) 427, fs. 851-852 

Like the type, but with coarser costa. Length, 0.144 mm; 
breadth, 0.051. Commun. Reported from Kizaki and Biwa 
Lakes. 

SURIRELLA ROBUSTA Ем, rw. SPLENDIDA (Ehe) Vas Rearck fe. NIPPONICA fe. 
PAM 

Valve clongate-ovate, rounded at one end and acute at the 
other, Length, 0.144 mm; breadth, 0.037. Coste 2 in 0.01 mm, 
with intercostal stri 18 in 0.01 mm. Pseudoraphe lanceolate, 
narrow, with distinct little spines. Not common, 


SURUEXTIA RODUSTA ГМ, зөт. ORAMURÆ yar, төт. Pinta 3, AN: 6. 
Valve rhomboidal-elliptic, with acute ends, One end much 
broader than the other. Length, 0.09 mm; breadth, 0.034. Cos- 
tm 15 in 0,01 mm. Marginal nhe robust, outer rim distinct. 
Not common, This is а distinet variety akin to forma Husted- 
(бапа (Mayer) Huet. 
SUAIKELLA LINEARIS W, Sat 
ella. Heri 
27, 838, 
Valve Wnear-laneeolate, with margins parallel in the middle, 
gradually attenuate towards the cuneate ends. Length, 0.058 


Smith, Fa. Musrror, Bacillar. (1980) 434, figs 
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mm; breadth, 0.012. Coste reaching the pseudoraphe, Com- 
mon. Known from Kizaki Lake, 
SURIKELLA LINGARIS W. Smith ver. DELVETICA (Brun) Diete 
Surirella tincaris W, Smith var. helvetica (Brun) Meister, Fr, Hes- 
трт, Bacillar, (1690) 434, бе. 840, 

Valve lincar, cuneate. Length, 0.115 to 0.127 mm; breadth, 
9.028 to 0.03, Costs 20 іп 0.01 mm. Pseudoraphe distinct and 
punctate. Common. Known from Kizaki Lake. 
вопит BISERIATA feb, 

Surirella biseriata Breb, FR. Позткэт, Baeühr, (1020) 432, figs 
831, вле, 

Valve lanceolate with parallel margins and acuminate ende. 
Length, 0.003 mm; breadth, 0.019. Coste distinct, dilated at 
the margins, radiate at the ends. Not common. Reported from 
Kizaki and Biwa Lakes, 

BUEIRELLA BISERLATA tee, 
Surirella bite 
(1220) 423, 

Valve constricted. Length, 0.098 mm; breadth, 0.09. Com- 

mon, Known from Kizaki Lake. 


SURINELLA MISERIATA Beb, yar, DIPRONS (Ebrd unt fo. TISPIDA 
Surirella Vitcriata Breb, var, bifrons (Bhr.) Must, fo. hispida Storm 
20w, Diatoms Kizaki Lake (1035) pl. 15, fig. 1. 

Valve ellipie-laneeolate, broad, with acute ends. Length, 
0.061 mm; breadth, 0.021, Pseudoraphe with distinct horns. 
Not common. Reported from Kizaki Lake. 

EDRIRELLA ELEGANS ehr. 
Surirella elegans Ehr., Fn. Tesszot, Maeillar. (1990) 440, figs. 808, 
869, 

Valve clongate-ovate. Оле end much broader than the other. 
Length. 0.24 mm; breadth, 0.068. Costa dilated at the margin, 
attenuate towards the pseudoraphe, 20 ín 0.01 mm. Not com- 
mon. Reported from Biwa Lake. 

` Surirella elegans Ebr, var, norvegica (Eulenst) Beun, A. 
Bacilar. d. Regensburger Gewíeser (1912) 249, 344, 1) 

Larger and longer than the type. Length, 0.357 mm; breadth, 
9.06. Coste 10 in 0.01 mm, with intercostal striæ more or less 
evident. Striæ 20 to 25 in 0.01 mm. Common. Reported from 
Biwa Lake. 


eren. 
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SURIRELLA TENUI Mayer var, NIPFONICA var. nov. Plate 3, Be, & 
Valve elongate-ovate, rounded at one end and acute at the 
other. Length, 0.032 mm; breadth, 0.0085. Coste short or 
marginal, 40 in 0.01 mm. Differs from the type in its short 
and broad valves. Not common, 
SUBIDELLA. TERRYANA Ward 
Surirelle Perryana Ward, A. Зенит, Atlas Diatom. (1912) pl. 280, 
figs. T, 8. 
Valve linear, with obtuse ends, parallel or slightly constricted 
margins, Length, 0.111 mm; breadth, 0.017, Common. Known 
from Kizaki and Aokiko Lakes. 


AURIRELLA NIPPONICA Bronte. 
Surirella nipponica Sxvontzow, Diatoms Kizaki Lake (1926) pl. & 
fig. 27, 
Valve lanceolate, with attenuate ends. Length, 0.056 mm: 
breadth, 0.016. Coste short, radiate, about 40 in 0.01 mm. 
Common. Reported from Kizaki and Biwa Lakes, 


SURIRELLA OKAMURA өө. nov. Plate 2, tpn 
Valve Tinear-elliptic, constricted on both sides and subro- 

strate at the ends. Length, 0.095 to 0.102 mm; breadth, 0.017 

100.018. Central area linear, Coste reaching the pyeudoraphe, 

6 to 7 in 0.01 mm. Outer rim distinct. A species related to 

S. biwensis Skv., from Biwa Lake, and 5. Heideni Hust., from 

Tanganyika Lake, but not to Cymetoplexra solea (Breb.) S. 
mith, 


ға 


ғаз 
Fic. 


Fic. 


ILLUSTRATIONS 


Prai 


1. Gemphonewa globiferum Meister, 
2. Молда pupula Kotz. ver, elliptica Fust. 
3. Diploneis ovatis (Hilse) Cleve, 
4. Gyrotigma Kütringi (Crun) Cleve. 

6. Cymbella alpina Grun, fo. nipponiea fo. nov. 

8. Synedra rumpens Katz var. Meneghiniana Gran 
7. Epithemia argue Kute, vat, alpestris W. Smith, 
8. Gomphonema varium Hutt, var. maxima Bkv, 


f. зірроліса var. ROY. 

11. Mastoplois clüptica Agardh var. danse (Thwaites) Gran. 

12. Navicula evttiireima Clevo var, Okamura vat. nov- 

13. Navies насиба (Ehe.) Grun. 

44, Achuanthee lincorie W, Smith 

16 Niesechia denticula Gran. 

16. Navicula haste Pant, fo, mizor fo. nov. 

17. an 18. Navicula ventralis Kensske va 

19. Navicula atomariua Sky. 

20, Achnantkcn Hxenris W, Бш var. nipponica тағ, mov. 

21. Navicula hungarica Grun. var. capitata (Ebr.) Cleve, 

22, Navicula felaisiensie Grun, var, fanceela Gran. 

23, Navicwla minima Grun. var. Okamure var, nov. 

24. Cymbella terpidula Grim. 

26, Achnanthes Okamure sp, nov. 

26, Rhopatodin gibberula (Ehr.) O. МШІ. var. Van Heureki O. МӘЛ. 

21. Gomphonema augur лғ, var. Gautiers Van Ileurek. 

28, Nitzschia frastutum (Kitz) Gron. var, perpusilla (Rabh.) Gram. 
Diploneis умайа (Schum) Cleve. 

30. Cymbella turgida (Greg.) Cleve To. miror fo. Rov. 

21. Nitesehia amphibia Gran. 

32, Amphora normani Kath. 


Piate 2 


1. Мейит offene (Ehr.) Cleve var, amphirkynehus (Ehr.) Cleve. 
2. Anomaoncis exilis (Kite) Cleve var. lanceolata A. Mayer. 
Amphipteura pellucida. Kita, var, recta Kitton- 

Gyrozigma acuminatum (Кт) Rabh. 

5. Pinmuaria borcalie Fhe, 

6. Pixmularia Hustedti Meister var. nipponica var. nov. 

7. Pinnularia gibba Ebr, var. Обатуға var. nov. 

8. Surirella tenuis Mayer var, nipponica var. nov. 

9, Acknanthee Kizaki Suv. 


nipponica var. nov. 


Okamura тат, nov. 


27 
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Жүз. 10, Surirdis Okamure sp, rov. 
11, Nitzschia trybonclla. Hants. var. 
12. Navicula anglica Ralfs. 
15. Melosira islandica O. Malt. subsp. helvetica О. MUM, 
14, Frustutie rhombvides (Ehr.) de Toni var. anzonica (Rabh.) de 
Toni fo. capitata A, Mayor. 
18, Navicula laxceotata (Agardh) Kitz. 
16. Nedim dubium (Ebr.) Clove fo. constricta Host. 
17. Pinnularia borealis Ehr. 
Fros. 18 and 19. Surirella Okamure sp. nov. 


Hetorie Grom, 


Pare û 


Ек. 1. Surirella elegans Ehr. var. norvegica (Eulenst) Brun. 
2. Rhopalodia parallels (Grun.) Malt, 
8, Hantzachin amphiozys (Ebr.) Gran. var. vivaz (Hantzseh) Grun. 
4. Pinnularia Riveiuensis ку, mov. 
5. Gyrosigma Spenceri (W. Smith) Cleve var, Okar 
6. Surirella robusta Ehr. var, Ohamure var, nov. 
7. Gamphonema ixtricatum Kits. 
8, unori fiezuosa Kite, 
8. Nitzschia Okamure sp. sor. 
10, Gyrosigma Spenceri (W. Smith) Cleve var, Okamura var. nov. 
11. Pinnularia micrastanron (Ehe.) Clev 
12, Synedra amphiecphala Kitz. 
13. Gomphonoma puiggariunum Gran, 


irit var, nov. 


Puss 4 


Tus 1. Cymbetia aspera (Ebr) Cleve, 
2. Nitseckia obtusa W. Smith var, seatpelliformis Grun. 
3. Surirella robusta Ehr. var. splendida (Ehr,) Van Hourek fo, 
nipponica fo, nov. 
4. Neidium iridis (Ehz) Clevo var. amphigomphua (2 
Heurck fo. angusta fo. nov, 
5, Жазба halophila (Gron) Cleve var. Okamura тат. nov. 
©. Eunotia tenetia (Gron) Host. 
1. Conpkonema Ikeda sp. nov- 
8. Pinauturia tignitice Cleve. 
3. Navicula cuspidota Kütz. 
Fics. 10 and 1. Synedra rampone Kitz. var, Obzwwr var. nov. 
Fic. 12, Fruatutic rhomboiden (Fhr.) de Toni var. amphizlewroides Gron, 
12. Gomphonema augur Ehr. vas. Okamura var. nov, 
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PLATE з. 


PLATE s 


FIVE SPECIES OF PHILIPPINE SHRIMPS OF THE 
GENUS PEN ZEUS 


By білшіяио J. Brasco and FELIX J. ARROA 
Of the Fish and Game Administration, Bureau of Science, Manila 


типе PLATES 


This paper presents a systematic study of five commercial 
species of shrimps locally known as kipon, pasayan, and sugpó 
(Tagalog) ; padao or pasayan (Ilocano); and locon or balusugay 
(Visayan). 

‘The commercial possibilities of the shrimp fisheries of the 
Philippines are still undetermined, The fresh shrimps found 
in the local markets are supplied mostly from the catches of the 
beam trawls in Manila Bay, Lingayen Gulf, and Malampaya 
Sound, si from fishponds in various parts of the Philippines. 
Shrimps are also caught in fish corrals. 

The amount of fresh shrimps landed at Manila from January 
to November, 1934, was 222,818 kilograms, а monthly average 
of 36,868.66 kilograms. The estimated value of the shrimps is 
129,127.20 pesos! for the year, an average of 14,847 pesos 
per month, In 1935 the amount was 494,182 kilograms, a 
monthly average of 41,181 kilograms. The estimated value of 
the shrimps caught in 1935 is 177,672.80 pesos, a monthly 
average of 14,806 pesos. These shrimps come from Manila Вау, 
Lingayen Gulf, Malampaya Sound, and Ragay Gulf, Table 1 
shows the umount of fresh shrimps landed Manila during 
1954 and 1935. The total value of the fres! irimps caught in 
the Philippines even for the last two years is still undetermined 

The shrimp industry in the Philippines has great commercial 
possibilities; and its development deserves serious study. More 
fishing grounds for shrimps should be located along the shores, 
bays, and estuarics, and better methods of catching these crus- 
taceans should be introduced. Nets of larger capacity, 100 to 
500 feet in length, should be used to bring in commercial catches. 


ine currency equels 60 свела United States currency. 
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тагай 1.—Weight in kilograme of frevk shrimps landed at Mania during 
1934 and 1855. 


age "з 
Month, ee ta 
January аб 24060 
February 290 — 29825 
March 40240 00459 
April ans 2001 
Мау 35682 5549 
June 4255 39459 
Tuy БЕТИНИН 
August 25/46 — 44007 
September 30.229 амо 
October 3a 6218 
November 25231 842 
December 4 61065 

Total 222818 494192 


At present five common and important species are found in 
the commercial catches of shrimps; namely, Pencexs canaliculatus 
Olivier, P. afînis Miine-Edwards, P. incisipes Bate, P. in- 
dicus Milne-Edwards, and P. monodon Fabricius. 
PENEIDJE T 

Rostrum well developed, laterally compressed, sometimes short 
and elevated, often toothed, rostral lateral sulei long or short 
and deeply grooved. Antennules with two flagella; basal joint 
of peduncle dorsally concave for eye. Mandible with incisor 
process, with palp of one or two segments. First three pairs 
of legs similar, chelate, and slender; last two pairs well devel- 
oped. 


безга PENJEUS Fatricios 


Rostrum toothed above and below or fringed with hairs ine 
feriorly. Outer edge of basal joint of antennvlar peduncle pro- 
duced into anterior spine; sntennular flagella shorter than 
carapace. Mandibular palp large and foliaceous, 2. 
second segment larger than first. Exopodites on first to fourth 
leg. Dorsal surface of three abdominal somites with keellike 
ridge. First, second, and third legs with pincers. 


Key to the five species of Penaus in the Philippines, 
#2 Lateral rostral 


нісі extending to postortor margin of carapace; rostral 
formula Ê; tower and last upper anterior tooth opposi 


Р. canaliculatus. 


a Lateral roatral sulci not extending to posterior margin of carapace. 
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B? Rostrum with no crest; ventral margin fringed with hairs, no tecth. 
ef Rostral formula 2: 


slightly turned upward on tip; usually the 


zs 
бг too teh оп сие... P. afnis. 
еткені formula ЕН; rostrum parron, tiis carapace көші. 
P анна 


b? Rostrum with crest; ventral margin with 2 to 6 teeth. 


'Rosteal formula 1-8; rostrum a 
овга] formula 7-8, rostrum broadly arched, 


tapering anteriorly. e? e 
б 


€" Rostral formula 0-7; rostrum straight, laterally compressed, 


Т. monodon. 


PENAKUS CANALICCLATUS Civis, Pht 
Penzus coxalicalntus Ocittu, Блеус, Method 8 (1911) 800,4 Михт- 
EowanDs, Hist. Nat. Crust. 2 (1837) 414; Bare, Crustacea Macrura, 
Challenger Zou), 24 (1873-1876) 243-248, pL 32, fgs. 1, 2; Ann. 

4 Mag, Nat. Hist. V 8 (881) 174-170. 


Rostrum straight, slightly elevated, reaching just beyond the 
1 


шелі, 


tip of antennular peduncle: rostral formula 


5 11 to 12 


teeth on the upper margin of rostrum, 4 or 5 on the carapace; 
inferior margin with опе tooth, below the last antorior tooth 
of the upper margin. Lateral rostral sulci extending on nearly. 
entire length of posterior margin of carapace. Last three 
pleural somites compressed and dorsally keeled.  Telson without 
spines, apex acuminate, [ringed with hairs at the sides, dorsal 
median ling grooved to (be apex. 


Tan Length and rostral formula of Репка canaliculates OW 
from Bantayan, Bantayan Island, Cebu Province, January 1, 1 


+ 
| 


бе Library, Philippine Bureau of Science, Manila. 
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"Ten specimens, 9.1 to 12.5 ema long (Table 2). 

BANTAYAN IstAND, Cebu Province, Bantayan, January 1, 1929. 
PENROS APHINTE Манекен. Pinse 364.4 
Mune Bowanos, Hist, Nat. Crust. 2 (1827) 416: Бата, 
"v. Max. Nat Wiat. V B (1841) 170, pl 12, BR. 6; Олтыамк, Zool 

1а. Syst 9 (1800) 460; Hexorason, Trans, Lion. Soc. 22 ser 
Zool. 5 (1502) 448; Козакооив, Journ, Fisk, Bur, ® (1300) 16, m 
7, fu. 5, ба: Коза, Bull. Mos. Torino 28 (1903) 2) 

Mecleperocua Әтір Alcock, Indian Mus, Macrare pt. 3 (2908) 20- 
2h, pl 3, fga В Sa, b, 

Rostrum slender, no crest, slightly turned upwards at the 
extremity; rostral formula Î; 3 to 11 teeth on upper border 
of rostrum, 2 teeth always on the carapace} inferior margin 
without a tooth, instead fringed with hairs, First pair of an- 
tennal pedunele on level with the tip of the rostrum. Flagella 
of second pair of antennae 44 times as long as body. Lateral 
rostral sulci on the level of the last posterior tooth on the cara- 
расе, Thelycum setose; its lateral lobes flattish and transversely 
cut into two unequal parts. Last pair of thoracic legs in both 
sexes longer than the tip of the antennal seale by the length 
of the dactylus. Telson shorter than internal plate of uropod. 


Таша Length and rostral formula of Peres ofinis Milne Edward, 


we | ж ЕЗ 
i ra NI ена йы 
Bom 
ey 


Тегіне, Apani, May 22, 1923. 


‘See footnote 2. 
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Eleven specimens, 6.4 to 109 em long (Table 2). 

Luzow, Ilocos Norte Province, Caaoacan River, Laoag, August 
17, 1933: Cagayan Province, Aparri, May 22, 1923: Manila, 
Paco market, April 1, 1931; Camarines Sur Province, San 
Kuel Bay, September 25, 1924: Bicol Provinces, Loay, November 
19, 1926. 

PENAS INCISIPES wete, Plate 2, se, 5. 
Fetus incisives Bare, Crustacea Macrura, Chaliengor Zool, 26 (187% 
2410) 257-258, рі. 34, бе. 2. 


Rostrum narrow, straight, slightly elevated. Rostra! formula 
SM, в to 12 teeth on the upper margin of rostrum, 2 teeth 


on the carapace, inferior margin fringed with hairs, carapace 
rough. Lateral rostral sulei terminating on істе) with the last 
posterior teeth on the carapace. Flagella of first pair of an- 
tenna as long аз the peduncle; flagella of the second pair of 
antenna: three times as long as the body. Chele long and slen- 
der, dactylus flattened, merus notched under. Petasma on the 
first pair of pleopod in male, long, narrow, and double-headed 
on extremity. Telson shorter than the plates of the uropod, 


Tazi 4.—Length and rostrat formula of female Penaus inci 
аЙ from Limay, Bataan Province, Luzon. 


ptm de 
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Twenty-four female specimens, 7.3 to 14.9 em long (Table 4). 
LUZON, Bataan Province, Limay, November 22, 1934. 
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PENAUS INDICUS мине татан. Уйне 3, б € and 
Ремни indicus Muunt-Eowanbs, Hist Nat. Crust. 2 (1837) 415; 
Bare, Ana, and Mag. Nat. Hist V 8 (1881) 177, рі. 12, fg. Б; 
Crustacea Macrura, Challenger Zool. 24 (1673-1446) 248-249. 


Rostrum straight; rostral erest decreasing gradually towards 
1-8, 


the posterior margin of the carapace. Rostral formula 


to 8 teeth on the upper margin of the rostrum, 3 teeth on the 
carapace; that of the lower margin of the rostrum with 4 to 5 
teeth. Latera rostral sulci not extending beyond the last poste- 
rior tecth, Telson acuminate with a median dorsal longitudinal 
groove, Outer plates of uropods 14 times as long as telson. 

ieus Mibua-Edieords, 


Там S—Longth ал rostral formula of Penaus i 


Г шы 
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Eleven specimens (Table 5). 

LUZON, Manila Bay, November 13, 1924, Manila, October 12, 
1911: Bulacan Province, Malolos, September 4, 1927; Santa 
Cruz, Paombong, April 22, 1927. 


PENAS HONODON Fabrice Pine 3. 

Репеш movodon Fasnicivs, Еді. Syst Suppl (1796) 408; Mawe 
Eowaans, Hist Nat Crust э (1837) 416; Ўпиғзон, Prec. Асай. 
Sei, Phila, (1800) 44; f шга, Novara Crust, (1808) 122; Barz, 
‘Ann, & Mag. Nat. Hist, V 8 (1881) 778, pL 11, Challenger Rept 
Zool. 24 (1813-1816) 280-259; ALcocx, Cat. Indian Derapod Crust. 
Todian Mus, pt. 3 (1906) 8-10, pl. 1. 


‘See footnote 2. 
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Peneus acmindeatus DE HAAN, Fauns Japonica de von Siebold Crust, 
(1850) 191, pl. 46, fig. 1. 

Pengus carinatus DANA, Crustacea U. S. Explor. Exped. pt. 1 14 
(1858) 602, pl. 11, fig. 2;* Walxen, Journ, Linn. Soc. Zeol. 20 
(887) 112. 

Peneue askiaka Kiamwouve, Journ, Fish, Bur. 8 (1900) 7, 14, pl 3; 
Когпш, Hall Mus. Torino 18 (1902) 2 


Rostrum straight, dorsally elevated into a laterally compressed 
0-7 


crest. Rostral formula 6 to 7 tecth оп the upper margin 


Qf the rostrum, 3 of them on the carapace; lower edge with 
3 teeth. Rostral crest gradually lessens behind the last teeth 
an the carapace. Lateral rostral sulci on both sides of dorsal 
crest formed by longitudinal ridge that commences from the 
apex of the rostrum, and terminates at a line on the level of the 
Posterior tooth of the crest. Antennutar seales reach beyond 
the eyes; outer longer antennular flagellum shorter than its 
peduncle. Petasma symmetrical, consisting of two opposing 


‘Taste 6.—Length and rostral formula of Penmus monodon Fabricins, 
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See footnote 2. 
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simple lobes, forming а tube. The 4th to 6th abdominal somites 
carinated in the middie line. The latera) borders of the telson 
without spines. 

Twelve specimens of both sexes, 11.7 to 17.2 em long (Table 
8. 

Luzon, Pangasinan Province, Lingayen Gulf, Dagupan, Oc- 
tober 3, 1934; Manila Bay, November 20, 1954: Ilocos Sur Proy- 
ince, Vigan, May 81, 1923. 


ILLUSTRATIONS 


(екені by Aneel 0, Lagman) 
Puri 
Fro, 1. Реттиа canaliculatus Olivier; tators! view of head, natural sizo. 
2. Peneus cancticufotua Olivier; dorsolateral view of telson and 


огорода, natural site. 
3. Peusus canaliculatus Olivier; dorsal view of carapace, natutal site, 
4, Penaeus afinie Milnc-Edwards; lateral view of head, nataral size. 


Pu? 
isipes BATE; lateral view of head, natural site, 
indicus Milne-Edwards; lateral view of head, natural 
T. Penava indicus Büno-Edwards; dorsal view of telson, natural size. 


Prats d 


Penseus monedon Fabricius; natural sive. 
шт 


PLATE 1. 


THE ARTIFICIAL FERTILIZATION OF DANGIT, AMPHA- 
CANTIIUS ORAMIN (BLOCH AND SCHNEIDER) 


Ву Ромлкю В. Manacor 
Of the Fish and бате Administration, Buriev of Science, Menila 


ONE mame 


Amphacanthws oramin (Bloch and Schneider) is, in some 
localities of the Philippinez, considered an important food fish. 
It is commonly known as dangit in the Visayan Provinces; as 
baraiwis, trus, and batawayt in the Bicol Provinces; as бага îja 
or malaga in the Ilocano Provinces: and as samara! in the Taga- 
log Provinces. it is caught principally in shallow-water fish 
corrals. The most important fishing centers of dangit are: 
Murcielagos Вау; the northern, western, and southwestern parts 
of Bohol; Bantayan Island, Cebu; the coasts of Sorsogon and 
Camarines Sur; a number of municipalities in the Tiocos Prov- 
inces; and in the Calatagan Peninsula, Batangas Province, 
Bantayan, Bantayan Island, Cebu, is probably the most important 
fishing center for dangit in the entire Philippine Archipelago. 

The dangit is caught in large quantities during the fishing 
season, from January to April around Bantayan Island and 
Murcielagos Bay, and from January to February around Tag- 
bilaran, Bohol. Often the catch is so large that thousands af 
fish are dried and marketed in a salted state in the neighboring 
inland towns. The roe and fry (kuywg) of damgit are also 
collected and preserved in а salted state, and are considered в 
delicacy in the Visayan Islands and the Bicol Provinces. Be- 
cause of the enormous yearly catches of both the mature and 
the young, the eventual depletion of this fish in shallow waters 
is not improbable, due largely to its habit of ovipositing in 
shallow waters, especially in and around fish corrals, where 
‘the ergs are subject to wholesale destruction. 

The natural destruction of the eggs apparently is large, since 
they are laid on the bottom. The principal loss is through 
thoughtless trampling by the fishermen brailing their cateh from 
the termina) pound (Вымна) of the fish corral. The operation 

20 
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of fine-meshed sinamay seines (dating and baling-baling) on the 
spawning grounds also causes the destruction of enormous num- 
bers of eggs, which are covered or pressed by the bottom line 
of these drag seines. Probably some of the eggs are fed upon 
by numerous animals, including fish. Failure of fertilization of 
the eggs ix ancther cause of loss. 

This paper is a preliminary report on the artificial fertilization 
of Amphacanthus oramin, If artificial propagation of this spe- 
cies proves possible, the eggs can be hatched on a large scale, and 
the dangit fishery, which has been apparently declining during 
recent years, maintained and rehabilitated. This work was 
done in Murcielagos Bay during the spawning run of March 28, 
1936, and again in Tagbilaran, Hohol, in April of the same year. 


SPAWNING 


The peak of the spawning activity of the dangit in Murcielagos 
Bay and in Bantayan, Bantayan Island, Cehn, is from January 
to April. In Tagbilaran and vicinity, Bohol, however, it occurs 
during January and February. The dangit spawns at a mini- 
mum length of 9 centimeters for the male and 72 centimeters for 
the female, 

Spawning takes placo from the fourth to the seventh night 
after the appearance of the new moon in Bantayan, Bantayan 
Island, Cebu. In Murcielagos Day and Tagbilaran, Rohol, 
however, the spawning period usually lasts only for two days, 
seldom for three, beginning on the fifth day after the new moon- 
The fish come in large schools to shallow tidal flats as the tide 
begins to rise, and spawning begins after midnight, when the 
tide begins to recede, and lasts until dawn, 

The dangit appears to pair during the spawning run. The 
egg», which are deposited by the females on the bottom, are 
probably fertilized by the chasing male as he passes over them, 
The pairing of the fish and the impounding of the school of 
spawning dangit in the terminal crib, or pound, bring the sexual 
Clements in close proximity, insuring fertilization and conse- 
quently a high percentage of hatching. 

‘The dangit is one of the most prolific fishes. The number of 
eggs laid by a 21.4-centimeter female (total length) in a spawn- 
ing act is estimated at about 419,000. A female of a total length 
of 16.4 centimeters was found to have spawned at one time about 
363,000 оха. This number was approximated by dividing the 
total weight of a pair of ovaries that had been preserved in 5 
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per cent formalin by the weight of a known number of eggs 
taken from a ripening ovary, and then multiplying the quotient 
by the number of eggs weighed. 


ARTIFICIAL FERTILIZATION 


Methods and equipment—Two methods of fertilization were 
employed; namely, dry and wet. In the dry method the fertili- 
zation dish, a finger bowl, was merely moistened with sea water 
before the eggs and milt were stripped into it. In the wet 
method the eggs and milt were stripped into the fertilization 
bow! half-flled with sea water. 

In bath methods the procedure of stripping the fish was as 
follows: A ripe female was taken with the left hund and held 
firmly by the head. The vent was held quite close to the fertili- 
zation dish in order to avoid injury to the delicate eggs. Then 
the right hand was repeatedly smoothed down from the pectoral 
region towards the vent of the fish until sufficient eggs were 
obtained. 

By the same procedure onc or two ripe males were taken and 
stripped of their milt into the bowl of eggs. Whenever an 
insufficient amount of milt was taken in one stripping the fish 
was laid on its side. After about half an hour it was stripped 
again. The milt from one or two ripe males was often cnough 
to cover and fertilize the eggs from an average female. 

Great caution should be observed in stripping, especially when 
the fish is taken alive. The wounds often inflicted by the sharp 
dorsal and pelvic spines produce agonizing pain, and the bleed. 
ing from them might interfere with the fertilization of the exes. 

The eggs and milt collected in the fertilization dish were care- 
fully mixed and stirred with a hen's feather. The mixture was 
constantly stirred for from ten to fifteen minutes, after which 
the eggs were rinsed of the excess milt, thoroughly washed by 
pouring in fresh salt water, which was decanted repeatedly 
until the water in the fertilization dish was clear. 

As there was no hatching apparatus, finger bowls and petri 
dishes were used for hatching. To provide constant aération, 
the water in the hatching dishes was changed as often as pos- 
sible until the end of the incubation perio 

To obviate the difficulty ar inconvenience in aérating the eggs 
by frequent changing of the water, a live or hatching box was 
constructed in Tagbilaran, Bohol, daring the spawning run of 
April 27-28, 1936. The hatching box consisted of an ordinary 
wooden box (50 x 30 X 20 em) provided with a bamboo float 
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on each side, and (he bottom covered with a fine organic cloth. 
It was set out in the sea and tied at one end to а pole staked 
into the sand. 

The artificial impregnation of the eggs was carried out in 
the fishing ground. The cggs and milt were stripped from the 
fish as the latter were taken from the bunuan of the fish corral. 
‘The impregnated eggs, after having been thoroughly washed of 
the excess mil and fairly hardened, were transferred to the 
hatehing box. Their development was observed in the laboratory 
under a compound microscope. 


RESULTS AND DISCUSSION 


The dangit are not sexually dimorphic; nevertheless, during 
the breeding scason the sexes may be readily distinguished and 
separatod by the following criteria: 

1. The males are generally smaller than the females. Mature 
males are from 11 fo 14 centimeters long and mature females 
from 18 to 21 centimeters. 

2. The abdominal region of the females is more distinctly 
plump and enlarged than that of the male on account of the 
ripening ovary. 

3. The genital aperture of the female is more enlarged than 
that of the male for the free passage of the ripe eggs. 

4. When slight pressure is applied on the vent region, ripe, 
crange-colored eggs come out from the female and white milt 
from the male. 

5. In the water the female is less active than the male because 
of the weight of the ripe eggs. 

After stripping a largo number of females during the spawn- 
ing run of March, 1936, two distinct groups of egga were noted: 
"The ripe eggs are translucent orange, perfectly spherical, de- 
mersal ond adhesive (Plate 1, fig. 2). They have the tendency 
to stick or clump together upon the walls of the hatching glass 
vessel. The reticulated structure of the egg membrane (Plate 
1, fig. 2) probably accounts for its adhesive property. The eggs 
measure about 0.7 millimeter in diameter. At this size most 
of them are free in the lumen of the ovary and are ready to be 
spawned, hence they arc easy to expel. "These eggs flow in a 
stream from the vent of the fish as the latter is stripped. They 
are usually encountered during the fifth and sixth nights of the 
spawning ron, During this time also most of the fich caught 
and examined were ripe and ready for spawning. 
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The unripe eggs (Plate 1, fg. 1) are usually met with in stray 
spawners, which appear in the catch of the fish corral, mixed 
with other fishes, a few days prior to the actual date of the run. 
However, very few fish bear this kind of eggs. The eggs are 
characterized by being orange, opaque, quite hard to strip, and 
flow in clots when stripped. 

As to the relative efficacies of the dry and wet methods of 
impregnation, nothing definite has been determined. In both 
methods few eggs were hatched, possibly due to poor aération, 
the eggs having been hatched only in open finger bowls and 
petri dishes where a continuous circulation of water was not 
obtainable. In spite of the frequent changing of the water in 
these simple hatching dishes to provide sufficient aration, the 
eggs cluinped together, so that very few were hatched. 

The development of the egg, as may be scen in Plate 1, figs. 
3 to 11, is typical of that of any telcostean fish. Under ordinary 
room temperature of 27.5° C. it is relatively fast. The early 
cleavage stages are not illustrated, for they were not observed; 
they took place during the transport of the impregnated eggs 
from the fishing ground to the laboratory. 

About twelve hours after impregnation the egg is in the 
primitive-streak stage. ‘The primitive streak appears as a linear 
thickening along the anteroposterior axis of the embryonic shield, 
During this time the head and tail regions are not yet n full 
evidence. 

About fifty-five hours after impregnation the embryo is al- 
ready fully developed, with the lens and optic vesicles clearly 
visible, An enlarged oil globule is clearly discernible in the 
yolk sac. 

On the (bird day, approximately sixty-two hours after im- 
pregnation, the young fry is liberated from the eggshell. It 
measures about 1,5 millimeters in length. Tt is highly trans- 
parent with a few scattered black chromatophores along the 
ventrat fin fold. The head is large and the semiovoid yolk sae 
is yet discernible, ventral to the head region. Upon liberation 
the fry begins to swim actively in the hatching dish, 

It may be mentioned that even the recently spawned eggs 
of dangit, collected on the bottom of the terminal pound during 
the spawning run, were found to hatch in petri dishes after 
two or three days. These eggs, which were undoubtedly 
naturally fertilized, could be easily brailed out from the bottom 
of tho pound with a plankton nct or a fine-meshed dip net. "This 
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is of prime importance in rescue work for the egga of dangit 
end in supplying a hatchery. 

The newly hatched fish were transferred to glass jars of 2-liter 
capacity, which were previously provided with sand and aquatic 
plants (Еяћаіиз achoroides Ricb.. But because the fish were 
fast dying even before the resorption of the yolk, they were 
sll preserved in 5 per cent formalin. ‘The death of the embryos 
was probably due to lack of sufficient aération and other factors 
which are still undetermined. 

The use of the hatching box in Tagbilaran, Bohol, for the 
hatching of the eggs of дапа was quite successful, but very 
few fry were hatched from the eggs, possibly due to insufficient 
cireulation of water in the hatching box and the clumping to- 
gether of the eggs. In this hatching box the eggs began to 
hatch two to three days after impregnation, The newly hatched 
fry were immediately released in the nursery grounds. 


SUMMARY AND RECOMMENDATION 


1. The principal fishing as well as the spawning season for 
dangit in Murcielagos Bay and Bantayan, Bantayan Island, 
Cebu, is from January to April, inclusive, of each year. In 
Tagbilaran and vicinity, Bohol, the season falls in January and 
February. 

2. The actual time of spawning varies in different places. 
It lasts from the fourth to the seventh night after the appearance 
of the new moon in Bantayan, Bantayan Island, Cebu, and from 
the fifth to the sixth night of the new moon in Murcielagos Bay 
and Tagbilaran, Bohol. 

3. The dangit female is a very prolifie fish, depositing from 
300,000 to 400,000 eggs at one spawning. 

4. The artificially impregnated eggs hatch ín two to three 
days. The rescued eggs from the spawning ground hatch at 
the same time as those of the artificially fertilized eggs. 

5. The adhesive property of the eggs of dangit appears to 
reduce the percentage of hatching both in tho petri dishes or 
in the hatching box. This being one of the greatest drawbacks 
in the hatching of the eggs, it їз recommended that starch, 
swamp muck, and other ingredients that would eliminate this 
adhesive property vf the eggs, be tried in an organized hatchery. 

6. Other types of hatching boxes that would provide better 
circulation of water should be experimented with. 
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7. It is recommended that further studies on the comparative 
efficacies of the wet and dry methods of impregnation be under- 
taken, 

8. For the rehabilitation of the dangit fishery, a hatchery, 
preferably a floating one, shouM be constructed so that rescue 
work and artificial propagation of dungit and other important 
fishes may be undertaken. 
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THE GEOLOGY OF PUERTO GALERA, MINDORO 


By Мак 8. Teves 
Of the Nationol Museum Dirist 


t, Bureau of Science, Manita 
тир PLATES Амр ONE TEXT FIGURE 
INTRODUCTION 


Mindoro has not been studied geologically as much as the other 
large islands of the Philippines, and the literature on the subject 
is very limited. 

Becker? and Smith? merely mentioned a few rocks and min- 
erals found on the island by foreign travelers and explorers 
during the Spanish régime. Merrill? and Mearns ascended 
Mount Halon in 1906 and recognized the rocks ол its summit, 
Dalburg* wrote a short paragraph on the geology of the low 
vial country in the San José Estate, southern Mindoro, and 
José Nieto y Aguilar * gave a brief description of some parts of 
the island, including Puerto Galera, which is the place treated 
їп the present paper. 

The writer visited Puerto Galera in 1935, when the President 
of the University of the Philippines requested the staff of the 
Department of Geology and Geography, of which the writer was 
а member, to make а geological study of it, Another visit was 
made in the summer of 1935 to complete the data, principally on 
its physiography, structural geology, and historieal geology. 

FIELD WORK 

А reconnaissance survey was made in the summer of 1933, 
and a detailed study together with the revision of previous data 
was carried out in the summer of 1935. The investigation was 
done mostly along the shores, where excellent exposures of for- 
mations are found; some trips towards the interior were made, 


* Becker, G. Fu, U, 8. Geologie Surv. 21st Ann. Кер. 3 (1901) 18, 

* Smith, W, D., Geology and Mineral Resources of the Philippine Islands, 
Manila (1924) 257. 

"Merrill, E. By Philip. Journ, Sei. $ A 2 (1907) 204 

+ райт, Е. Al, Philip. Journ, Sci. В 9 (1914) М2. 

‘Nieto Aguilar, J, reseña peoprifico-gcologico-minera de las mismas. 
Colanizacién de Fjlipinss—Madrid, Alonzo 12 (18M) 8, pt. 2 50-52. 
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especially along the rivers and creeks. The writer used as a 
base map United States Coast and Geodetie Survey chart No. 
4344. 


MINDORO 


Scale 


Kilometers 
? 


жаі. Mindre Dind, dew Oe па midid (век in тейеш). 


THE PHYSIOGRAPHIC FEATURES OF MINDORO* 


Mindoro has an area of 9,826 square kilometers and is the 
seventh largest island in the Philippines. Its topography їз 
characterized by two mountain clusters or masses, the Mount 


‘Faustino, D. A, The Mineral Revoureos of the Philippine Islands for 
the years 1924 and 1925 (2928) 23. 
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Halcon mass on the north and the Mount Baco mass on the 
south which arc separated by a transverse valley. In some 
Places, especially in the northern and western parts, the moun- 
tains are very close to the sea and interrupt the coastal plains, 
which arc generally narrow. The greater expanses of these 
are found in the eastern and southern portions of the island. 

Тһе coast of the island ік irregular; in some places it consists 
of coral reefs, 

The important rivers are Васо, Barayan, Calapan, Abra de 
og, and Subaan on the north; Silonay, Sinabu, Navotas, Ca- 
vayan, Pola, Pinamalayan, and Agiubang in the cast; Caguray 
and Bulalacao in the south; and Sinambolan, Batbuajan, Hang- 
pong, and Arunay in the west.’ The rivers radiate from the 
mountain masses into the sea. 

Lake Naujan, in the northeastern part of the island, is the 
only lake of importance. Tt Баз an arca of 70 square kilometers 
and is estimated to be 20 meters above sea level. Its greatest 
depth із 15 meters. 14 is believed to be of volcanic origin.” 


BRIEF GEOGRAPHIC SKETCH OF PUERTO CALERA 
LOCATON AND EXTENT 


The area under discussion is about 30 square kilometers, and 
lies in the northern part of Mindoro between latitudes 13° 29° 
and 13° 32’ north and between longitudes 120° 54” and 121° 00° 
east. 


Acessar. 

Tuerto Galera is accessible from Manila by either of two 
routes—(e) by railroad to Bauan or Batangas, in Batangas 
Province, and from there by sailboat; or (b) by boat from Ma- 
nila to Calapan, oro, and from there by motorboat. The 
first is an cloven to sixteen-hour trip, depending on the wind, 
and the second is about an eighteen-hour trip. 

А4 present this municipality is isolated from the rest of the 
island by lack of roads, but there is a project to connect Abra 
de Под with Calapan through it. If this is done Puerto Ga- 
lera will be more prosperous than it now is. 


лие гнүзослаи+ oF PUERTO carema 
Although Puerto Galera is of small areal extent, its features 
are numerous and varied, due mostly to the lithologie diversity 


"Census of the Philippine Islands: 1818 1 (1920) 187, 
“Pratt, W. E, Philip. Journ, Sei. § A 1% (1916) 286. 
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of its rock formations, the fundamental geologie processes in 
operation, and its position with reference to the sea. 

"The region under consideration is located at the foothills of a 
cluster of mountains—the Baletero, the Malasembo, and tho 
Talipan-—whieh belong to the mountain mass of Mount Halcon. 
There are in places behind the coves low, flat-lying lands, вет 
circular in outline and with areas of less than a square kilo- 
meter. They are mostly the combined result of marine and 
stream gradation. One of them is the site of a former lake. 

The most striking feature is a plateau, at about the end of 
the peninsula at Escarceo point, The plateau ix almost com- 
pletely surrounded by steep cliffs. 

The approach to the mountain cluster referred to above is in 
its topographic youth. It is dissected by ravines with rapids 
and falls debouching on the sides of the bays and coves. At 
low tide the mouths are shut off from the sea by sand bars, 
formed by the action of waves and currents. There are no large 
rivers. The only rivers of importance are the Tabinay and 
the Lagundian. 

Near the shore and on Medio and Boquete Islands? and on 
Escarceo Peninsula," the topography is rolling, the hills having 
an even elevation of about 80 meters. 

‘There is no permanent lake in the locality. Mendez de Vigo 
is said to have found a small, very deep lake which had the 
smell of sulphur and was suspected of beng a crater," but this 
lake cannot be found at present, nor do the inhabitants know 
of any lake, except a depression filled with water during the 
rainy season. This depression is behind Laguna Cove, and is 
believed by the writer to be the bottom of a dried lake. It is 
divided by a slight elevation, во that two lakes are formed when 
the level of the water is not high. 

‘There are swamps south and southwest of the town, at the 
mouth of Tabinay River and in Sigayan Cove. The first two 
are nipa swamps, and the last is a mangrove swamp. None of 
them із extensive. 


Northwest. Chennel, 
The peninsula is here called “Escarceo” from a point at з extreme 
end 
5 Becker, 6. F., U, 8. Geologie Surv, 21st Ann, Rep. $ (1901) 45, 


©з Teves: Geology of Puerto Galera 243 


At the Tabinay Na Malaki are two springs, one of which is 
thermal with a temperature of 333° С. A cool spring is re- 
ported at Balctero, Favorable artesian circulation is undoubted- 
ly responsible for these, as they are found in limestone forma- 
tions. The temperature of the warm spring тау be attributed to 
contact with deep-seated igneous rocks still in the process of 
cooling. 

"There are two bays, Puerto Galera and Varadero, and numer- 
ous coves, which together with the islands and promontories 
make the coast line very irregular. Coral reefs, mostly fringing, 
abound along the shore with living specimens in the surruunding 
waters. Elevated beaches and waye-built terraces are very 
conspicuous in some of the caves. 

The following are the important features in the physiography 
of Puerto Galera: 

1. The absence of extensive plains, Narrow strips of coastal 
plain are wanting. 

2. The plateau in Excarceo Peninsula, 

3. Absence of large rivers. The streams usually debouch on 
the sides of the bays and coves. Their mouths are usuaily shut 
off from the sea by sand bars during low tide, 

4. The rolling topography in Boquete and Medio Islands and 
in Bsearceo Peninsula. 

5. The general sameness of elevation of the hills in these 
place: 

6. The presence of a dried jake, probably of volcanic oti 

7. The presence of swamps. 

8. The presence of cool and thermal springs. 

9. The presence of elevated beaches or wave-built terraces. 

10. The irregularity of the coset line enhanced by coral reefs, 
mostly fringing. 


RELATION OF TOPOGRAPHY TO STRUCTURE 


‘The ruggedness and great relief adjoining the mountain elus- 
ter is due mainly to the attitude of the metamorphic rocks 
brought about by deformation—intrusions and extensive joint- 
ing. Partly responsible is also the presence of marble ond lime- 
stone, which are weathered by rain water. 

The points and projections of land into the sea usually ter- 
minate in serpentine rocks that are fairly resistant to erosion. 
They are lenticular intrusions from which the overlying for- 
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mations have been removed by denudation. Thus they form 
hills and contribute to the irregularity of the coast. 

Caleareous and somewhat tuffaceous shales, sandstones, and 
Hmestones were subjected to gentle warping. Their attitude 
paints to the existence of a dome fold that has been affected by 
faulting and erosion. 

In some cases the slope of the land has the same direction as 
the inelination of the strata, although the first has always been 
found to have a greater angle. The steep cliffs represent fault 
scarps. The rolling topography is due to differential erosion. 


GEOLOGIC FORMATIONS 


On two occasions the writer encountered small ovterops of 
what he believes to be the basal rocks and, therefore, the oldest 
in the area under consideration. These consisted of coarsely 
crystalline granodiorite and granite (localities 7 and 51) with 
abundant quartz and feldspar. The granodiorite is flesh-colored 
in parts, and in other parts, white, due to quartz and decom- 
posing feldspars. ‘The granite is white and speckled with horn- 
blende and mica. 

Merril) says that Mount Halcon is a mass of granite, white 
quartz, schist, and marble," although Smith claims to have iden- 
tified some of these rocks as andesite, Probably Smith found 
some andesite among the rocks collected by Merrill. If these 
findings are true, then Puerto Galera and Mount Halcon have 
the same formation and they may have also the same geologic 
history. 

‘The granite in Mount Halcon may be the same as that found 
in Lubang Island by Elieaiio.* 

The writer suspects that the granodiorite and the granite that 
he found in Puerto Galera are contemporaneous with those found 
hy Alvir in Bulacan Province and classified by him as early 
Pakeozoie. 

THE METAMORPDIC ROCKS 

Puerto Galera formation (schist and gneieses).—The meta- 

morphie rocks are gneisses, schist, and marbles, The gneisses 


“ Merrill, V. D., Philip, Jourp. Sei. $ A 2 (1907) 286, 

> Smith, W. D., Geology and Mineral Resources of the Philippine Islands, 
Manila (3924) 258. 

"Op. cit, 29. 

* Alvir, A. С, Philip. Journ. Sci. 40 (1929) 399. 
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possess both the banded and the lenticular texture. The gmeis- 
Bes and also the schists were metamorphosed from the grano- 
diorite and granite. This is evidenced by the superposition of 
the schists and gneisses, and the fact that ther contain musco- 
vite, biotite, and feldspars. Their color is a light brownish 
gray. On the other hand, the carbonates associated with the 
schists and gneisses indicate their sedimentary origin, The me- 
tamorphics in this locality may therefore be of dual origin 
igneous and sedimentary—the latter predominating over the 
former. Those of igneous origin are the granite gneisses and 
those of the sedimentary, marbles (impuro limestones). 

The schists are of two types, One of them liberates carbon 
dioxide when treated with hydrochloric acid, while the other 
does not have this reaction. The former, together with some 
specimens in which marbles are included between the folia, de- 
notes either impurity of sediments at the time of metamorphism 
or deposition by percolating water, It is this fact that makes 
the writer betiove that the majority of the schists, and, in fact, 
most of the metamorphics, are of sedimentary origin. 

Some, however, are derived from serpentine and other second- 
ary minerals, as chlorite and tale, which usually compose it. 

‘The predominating schists are sericite, chlorite, and serpen- 
tine. They are green of varying shades. Phyllite encountered 
in the weathered condition is merely a phase of schist. It ap- 
pears also to be of sedimentary origin. 

Metamorphic rocks are also found in other localities of the 
Philippines, as in Ilocos Norte, Camnrires Norte, Сағатов) 
Peninsula, Cebu, Zamboanga, Surigao, Palawan, and Romblon; 
but their age is uncertain. Masó and Smith believe them to Бе 
Tertiary! Romblon’? may be am exception because of the 
similarity of its rock formations and its proximity to Mindoro. 

As no equivalent of this formation is known with certainty 
in the Philippines, the writer proposes to call the schists and 
gneisses the Puerto Galera formation, to conform with Alvir's 
Zamboanga formation in his table of Philippine Stratigraphy 29 
and were it not for tho fact that this term is not recognized, 


"Smith, W. D. Philip. Journ. Sc. $ A 6 (1910) 324. 
Masê and Smith, Philip. Journ. Sel. $ A 6 (1912) 211. 
Adams, С. L, Philip. Journ, Sei. § A 4 (1909) 87. 
* Alvir, A. D, Synopsis uf Lectures in Fhysiography, Part I, table 3. 
Technology Cobperative Co., Manila (1928). 
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the same nomenclature could have been applied to avoid the 
naming of too many formations, which results in confusion in 
the established geologie column of the Philippines. 

Romblon formation? (marbles).— This formation consists of 
fine-grained, compact rocks of varying colors—white to yellow- 
banded gray. The rocks are in massive blocks, possibly due to 
jointing, and ere badly weathered. Jn this as in other regions, 
they are associated with the schists and gneisses and the same 
remarks can be made on them. 

Cinco Pifos formation? (serpentines).—In some points along 
the coast serpentines can be seen, They are intrusions in the 
form of lenses into the metamorphic rocks. They have been 
laid bare by erosion, and are doubtless the same serpentines as 
those found by Elieaño іп Lubang and Golo Islands. 

There is по way of estimating the thickness of these meta- 
morphic-rock formations as they are badly contorted and jointed 
and are further complicated by erosion, 


mie SEDIMENTARIES 

The basal conglomerate —This conglomerate is made up of 
particles or pebbles of quartz, marble, schists, and the serpen- 
tines described above. [tis so indurated and compact that when 
hammered it does not break off between the pebbles as most 
conglomerates, but rather at its own fracture. This rock has 
а very limited distribution. 

One specimen was encountered just below the shales at Boquete 
(locality 28) and another as a float in Minulu Point (locality 13). 
‘This limited distribution suggests its mode of occurrence, that. 
is, in the form of lenses, otherwise the stratum could be traced 
for distances. It also indicates the conditions under which the 
formation of this conglomerate took place, a subject discussed 
helow under geolosie history. 

Because of the position of this conglomerate with reference 
to the other rocks, and because of its physical character, the 
writer believes it to be old, possibly Ёоеспе. It may be contem- 
porancous with the conglomerate thet Smith describes to be of 
varying thickness and containing fragments of practically all 
the other rocks—diorite, andesite, sehist, and slate. He places 
this at the base of the Tertiary." 


Smith, W. D, Geology and Minera) Resources of the Philippine Ts- 
lands. Manila (1924) 259. 
"Op, cit. 76. 
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Alpaco formation? (shales and sandstones.) ~The shales аге 
tuffaceous and marly. Same possess the grayish color of vol- 
canic tuffs, and may easily be mistaken for these. Others range 
from buff to yellow. They are fine-grained and stratified. The 
buff and yellow strata thot are usually found on the higher 
Portions of the formations are sometimes interstratified with 
a brownish red, coarser material that is more resistant, On 
the lower portions the shale is interstratified with üne-grained 
sandstone. The probable thickness of this formation is about 
290 meters. These shales are mostly confined (o Boquete and 
Medio Islands and Esearceo Peninsula, where they lie uncon- 
formably on the metamorphies. 

Limestones.—The limestones are coralline and fossiliferous. 
The fossils found in them eam still be found as living species. 
In fact these formations are continuous with living coral reefs 
found in the waters of the locality, Among the fossils are pec- 
ten, oysters, and various kinds of colonial and individual cor- 
als broken in small pieces and cemented together. 

This formation is stratified in places und in others it is mas- 
ive. "The beds are about one hundred meters thick and lic un- 
conformably on the shales. At the base of some of the lime- 
stone cliffs can be found conglomerales made up mostly of the 
shells of marine invertebrates. These conglomerates are of the 
same age as the limestone formation. 

Alluvial and other recent deposits. These deposits are best 
developed at the depressions behind the coves or bays. They 
consist of soils derived from the surrounding rocks, mostly me- 
tamorphics near the mountain mass, and shales and limestones 
on the islands and the peninsula, Along the shores are found 
quartz sands and gravels or limestone sands and gravels, de- 
pending on the parent rock. There are also places along the 
toast, as along Tabinay, where the broken, rather flat pebbles 
of schists are found. These pebbles have assumed oval or ellip- 
tical shapes due to wave action. Lacustrine deposits are en- 
countered where the lake mentioned above existed. 


GEOLOGIC STRUCTURE 

Әз previously noted, this area із located at the foothills of one 
of the mountain clusters or masses (Mount Halcon cluster) of 
the island. The metamorphic rocks overlie the granite and 
granodiorité. The former is slightly arched and broken, due 
probably to later intrusions of basie igneous rocks. In some 
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cases these are lenticular and have been altered into serpentines. 
Some exposures of the metamorphic rocks show contortions. 

Elicafio © stated with regurd to the relation of the rock for- 
mations in Lubang Island: 

From the data in hand it seems that the serpentine constitutes the basal 
formation ever which the metamorphosed sedimontazies were laid during 
the period of submergence of the former, Probably contemporaneous with 
the formation of tha coral beds or preceding it, the Intrusion of the granite 
metamorphose the sediments into thelr sehistose forms, and the subsequent 
elevation of the region brought up tke coralline formation to the present 
state. 

With this view the present writer is unable to agree, largely 
because of the fact that these rocks show very extensively the 
effect of dynamic metamorphism. 

Tho shales arc the next formation of importance in the strue- 
ture of the region, the basal conglomerates mentioned in a pre- 
vious paragraph being found only in lenticular patches. These 
do not seem to have suffered great deformation. 

As can be seen in the accompanying sections, the shales are 
unconformable on the underlying metamorphies and on the over- 
lying limestones. The limestones were in some cases subjected 
to the same agents as the shales, and therefore show almost the 
same attitude. In most eases, however, they occur in massive 
forms that have never been disturbed. 

The faults are minor and loeal in character and cannot be 
traced to any major fault, but they may be the effect of a great 
fault or faults. 


GEOLOGIC HISTORY 
ARON HISTORY 


Before the Permian period, when this region was stil under 
water, there were local intrusions of granite and allied rocks 
and small amount of granodiorite in the Philippines. Min- 
dore, at least the part where Puerto Galera is located, must be 
one of the sites of these intrusions, Lubang Island, whieh is 
not far from Mindoro, has some granite and must have similar 
intrusions, The granite and granodiorite found in the area 
studied must belong to the same age as that of Lubang, because 
of their proximity and their similarity. 

In the later part of the Palmozoic, during the Permian re- 
volution, the depression of the China Sea occurred, and contem- 


= smith, W. D, Op. cit, 259, 
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poraneous with it the intrusions of basic igneous rocks which 
form the skeletal framework of the Archipelago. These marked 
the position of the islands and formed the major tectonic axes. 


wtsozorc HISTORY 


‘The Mesozoic history of the Philippines is somewhat obscure, 
especially when dealing with the metamorphic rocks, as their 
relation with other rock formations has not been definitely es- 
tablished. 

The ultra basic intrusions throughout the Philippines, which 
аге recognized in Puerto Galera in the altered form, the serpen- 
tines, belong to the Cretaceous. They are found intruded into 
the Triassie schist and gneisses. 

Fine sediments were being deposited at the beginning of the 
Mesozoic. In the later part of the Triassic these, together with 
the rocks on which they rested, were metamorphosed. This 
process simply represents another revolution, although perhaps 
very much less than the preceding Permian revolution. Local- 
ities other than Mindoro were undoubtedly affected by it. 

The Jurassic, whieh is very limited in distribution, and the 
Comanchean, a probable missing chapter in the Philippine Meso- 
zoe, were not encountered or recognized in the field so that the 
Cretaceous naturally follows, 

This last period of the Mesozoic in the Philippines was charac- 
terized by the ultrabasic intrusions, and in Puerto Galera these 
are represented by serpentines, the altered products of such 
rocks. There must have been an uplift contemporaneous with 
these intrusions or possibly inaugurating the opening of the 
next period, 


TERTIARY AND FOSTTIRTIARY HISTORY 
At the beginning of the Cenozoic the topography of Puerto 
Galera must have had characteristics similar to that of today 
аз the conglomerate is discontinuous. It was either formed in 
an irregular coast linc with inelosed bodies of water, or erosion 
must һауе been great at the time it was brought above water. 
This part of Mindoro must not have becn affected by other 
events taking place in tho Philippines in the following periods, 
the formations of which are not represented. This region must 
have maintained its position above water continually up to the 
close of the Miocene. This hypothesis is in perfect agreement 
with the fact that the removal of the great thickness of meta- 
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morphic rocks necessary to give the place its present surface 
configuration would involve a long time. 

At the close of the Miocene the area submerged very slowly, 
giving time for the formation of shale deposits. At times dur- 
ing the succeeding period valeanic explosions must have taken 
place not far from this neighborhood, as the shales are tuffaceous, 
Then this region emerged at about the end of the Pliocene, only 
to be under water in the Pleistocene, when the corat reofs were 
forming. 

These coral formations and the shales were only slightly af- 
fected by diastrophic movements at the time, and a slow but 
continuous uplift, amounting to a little more than one hundred 
meters, took place up to the present. 


ECONOMIC GEOLOGY 


While there are plenty of minerals in the area, it can generally 
be stated that they do not exist in sufficient amounts to warrant 
their exploitation. 

The marble appears to be of good quality, but as it is badly 
broken and weathered, it is not worth quarrying. Romblon, 
which is near Mindoro, has been worked, so that those interested 
in marble can look to this island for their supply. 

‘Magnesites are found in veins in serpentine rocks. A very 
small deposit of limonite was scen in the same rock. An in- 
complete gradation into chromite was also encountered. Gold 
reported to have been found in the sands of Tabinay River. 

With the exception of this last metal, the working out of these 
minerals seems to be a losing undertaking, at least until more 
intensive prospecting has been done. 
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